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I. INTRODUCTION

By George P. Burns

It is not my purpose in this introduction to go into a detailed

discussion of the problem of the origin of species, but only to outline

the scope of the work reported in this bulletin and that of bulletins 217

and 218 of this Station as they relate to that question.

The method of the origin of new species is today the leading prob-

lem before those botanical workers who arc interested in plant evolu-

tion. An explanation of the causes leading to those fundamental

changes in a plant which botanists recognize as giving it specific rank

is the most pressing of all evolutionary problems, important not onl)

to those interested in pure science but also to those working in the

field of plant breeding.

Idle beginning of the twentieth century may be justly regarded

as an epoch making date in the history of botanical science. It was

then that the validity of the theories of Mendel was first clearl) recog

nized by botanists. The work of de Vries, who promulgated the theor\

of mutation and the principle of unit characters, appeared about this

time. Focke and Sndre had already shown that hybridism had been

responsible for numerous forms upon which evolution could work in the

progress of plant life. Recently Lotsy ha- attacked the mutation

> hypothesis, claiming that all changes in living matter are due to hybrid-

ization and not to mutations. Two hypotheses, then, are n«>u extant t<»

account for the origin of new forms ; the one maintaining that th

arise spontaneously from existing species ; the other claiming tli.it

changes in plants arc due i<> recombinations of mm characters du<

hybridization. The number <>f possible combinations of mm chara< I

in the hybrid is always large, because each plant possesses many such

unit-characters and the resulting hybrids air according!

1 President ESmerttua <>t' Mlddleburj Coll<

indrawn
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variable. Hence it is of fundamental importance in any investigation

which attempts a genetic study of the behavior of individual plants

that, as a necessary preliminary step, an extended research be made to

determine the antecedents of the individuals used.

The most promising material growing in the wild for testing the

value of either of these hypotheses would be a genus or genera in

which there are well defined species with numerous intermediate

forms—hybrids or elementary species. Two such polymorphic genera

are Rubus and Viola. Brainerd has studied these two genera inten-

sively for over 25 years. Early in his systematic work he became

"painfully aware of the confusion that had arisen from publication of

scores of obscure and illegitimate species in these two genera based

on scanty or immature material."

His method in both genera has been the same. It consisted in

:

(1) An examination of all the material in the principal herbaria.

(2) A comprehensive study of the distribution of the plants

growing in their native habitats by means of many personal excursions

and with the help of many co-laborers.

(3) An experimental analytical study of the individual plants.

(4) A synthetic study of the forms by crossing.

In later years Peitersen became associated with him in his study

of Rubus and the work as outlined above was completed and the results

published. 1 Brainerd has completed the first three phases of the work

with Viola, but the fourth remains to be done.

From May, 1902 to October, 1903, Brainerd devoted his time prin-

cipally to work in the field, collecting and examining some 2,000 to

3,000 plants from over 200 stations in western New England and

western Massachusetts. Much of this material was examined and dis-

cussed by expert students of the genus. In his study of the literature

he found that, for the most part, students of violets had not paid

sufficient attention to the development of the plant during the summer
months and he was the first to show the outstanding importance of

studying the mature plant, bearing apetalous flowers and capsules.

Later, a wealth of material, consisting of living plants from all

parts of the country, was collected in his garden and grown under

similar cultural conditions to determine which variations found could

be attributed to environmental factors and which to fundamental dif-

ferences in the germ plasm. Some idea of the extent of his garden

study may he gained from the fact that his collection consisted at one

time of approximately 3.500 plants of about 650 different numbers,

some 200 of which were from the wild and 450 raised from seeds.

1 VI. Sta. I'.uls. 217, 218 ( 1!>20).
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These studies awakened his suspicion of hybridism and he pub-
lished in 1914 his first triangle which aimed to express the genetic
relationship of the violets of western Vermont. In fact, this triangle

shows that in the five species which had been most thoroughly studied,

were to be found eight of the ten possible hybrids that might result

from their inbreeding.

When the idea that many of the intermediate plants might be
hybrids was reached, an experimental method was at hand to test it-

truth. Thus it was possible for him to test the accuracy of his system-
atic work by sowing in his garden the seed from the various tonus
found there. In this way he was able to determine which were rood
i. e., valid, species, which were hybrids and, furthermore, to determine
the parents of any hybrid. This work was analytical. At proem he
has in his herbarium the enormous number of 984 sheets of specimens
of violet hybrids from the wild and from garden cultures which repre-

sent 89 distinct hybrids.

The results of the work have been discussed as shown by the list

of publications at the end of this bulletin. Some of the more important

data may be summarized here. The numerous forms found in tin-

wild may be grouped into three classes, species, hybrids and anomalous
forms which are normally fertile and come true to seed. These last

named forms are the result of hybridism in the remote or recent past.

In this way new forms have arisen which, although of hybrid origin,

are distinct and stable and, if fairly widespread, may be entitle. I to

specific rank. Mis experimental work, with that of Peitersen, has

shown the great wealth of new forms furnished by hybridization upon
which natural selection may operate. This work represents '

the most illuminating researches of the present tinn-. throwing light

on the problem of the origin of species. It marks an enormous .id

vance in the methods of the systematic botanist.

I" view ot the tact that the composition of plants found growing
in the wild is so uncertain, I believe that such a stud) as is here pi

sented is absolutely indispensable to determine the relationship of the

species in any genus of plants. Ml work m plant breeding -In tuM be

preceded by such ;! preliminary experimental analysis of the plants

l<> be 1 used as parents before actual breeding experiments are begun.

Only thus cm the experiments themselves be properl) conducted; onl)

thus can reliable results be secured.

We wish to acknowledge the assistance which \\ \\ . Eggleston

ot the Bureau of Plant Industry has rendered in reading of
|

n^\

in checking references.
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II. VIOLETS OF NORTH AMERICA
By Ezra Brainerd

. /. Acaulescent or without manifest stems.

a. Rootstock fleshy and thickened, without stolons.

b. Cleistogamous flowers in raceme-like branches.

Leaves of raceme one or less ; seeds gray.

41. V. rotundi folia.

Leaves of raceme several ; seeds brown.

42. V. orbiculata.

bb. Cleistogamous peduncles from rootstock.

c. Petals all beardless, apetalous flowers wanting, upper

petals dark violet, others lilac-purple.

1. V. pedata.

cc. Lateral petals bearded ; cleistogamous flowers abun-

dant
;
petals all normally violet-purple ; freely hybrid-

izing—only three species in Synoptical Flora.

1. Cleistogamous flowers ovoid on short prostrate

pedicels ; capsules purplish.

Leaves usually cut.

Leaves all palmately 5-11-lobed or -parted.

Plants villous-pubescent.

2. V. palmata.

Plants nearly or quite glabrous.

Seeds brown.

3. V. Egglestoni.

Seeds buff.

4. V. Stoneana.

Earliest and latest leaves usually uncut,

others pedately 3-7-lobed ; seeds generally

buff.

Plants villous-pubescent.

12. V. triloba.

Plants obscurely pubescent or glabrate

;

flowers deep purple; inhabitant of shady

uplands.

11. V. Lovelliana.

Plants glabrous; flowers pale violet; in-

habitant of wet woods.

6- V. esculenta.
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Leaves all uncut.

Plants nearly or quite glabrous.

Petals violet-purple; seeds brown.

Petioles glabrous; plants of moist soil.

5. V. papilionacea.

Petioles puberulent
;

plants of dry

soils.

7. V. latiuscula.

Petals rose-purple ; seeds buff.

8. V. rosacea.

Petals pale-violet or white; seeds buff.

Vernal leaves narrow, gradually at-

tenuate.

9. V. missouriensis.

Vernal leaves broad, subcordate.

10. V. floridana.

Hants pubescent.

Plants villous-pubescent, especially on

petiole and lower leaf-surface ; seeds

dark brown.

13. V. sororia.

Plants hirsutulous on the upper leaf sur-

face; elsewhere glabrous; seeds buff,

14. V. hirsutula.

2. Cleistogamous flowers on long ascending peduncles,

their capsules more or less purplish.

Leaves pubescenl beneath and on the petioles.

Sepals and their auricles ciliolate ; blades

broadly ovate, cordate.

15. V. septentrionalis.

Sepals and amieles not ciliolate ; blades at

flowering time narrowly ovate.

1(> V. novae-angliae.

Leaves glabrous beneath and on the petio

Leaves at vernal flowering narrowl) cord

acuminate ; seeds bun

.

Vuricles of sepals short appi

17. V. affinis.

Auricles of sepals 2 mm. long, spreading

18 V. Langloisii.
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Leaves at vernal flowering subcordate, 3-

lobed ; seeds bronze.

19. V. chalcosperma.

3. Cleistogamous flowers on erect peduncles, their

capsules green.

Leaves ovate to reniform, cordate, glabrous,

uniformly crenate-serrate.

Cleistogamous flowers ovoid ; spurred petal

villous.

20. V. nephrophylla.

Cleistogamous flowers long and slender

;

spurred petal glabrous.

21. V. cucullata.

Leaves lobed, or margins sharply incised or

toothed towards the cordate or truncate base.

Spurred petal glabrous, lateral with clavate

beard ; leaves lobed.

22. V. viarum.

Spurred petal villous at base, the lateral ones

with capillary beard.

Foliage finely pubescent.

Leaves ovate to orbicular, obtuse.

23. V. villosa.

Leaves ovate-oblong, acute.

24. V. fimbriatula.

Foliage nearly or quite glabrous.

All leaves uncut.

Leaves oblong-lanceolate, in-

cised at base.

25. V. sagittata.

Leaves deltoid to broadly

ovate, coarsely toothed at base.

26. V. emarginata.

I .eaves usually cut.

Segments 2-3-cleft into linear

or oblanceolate lobes ; eastern.

27. V. Brittoniana.

Segments 2-cleft, the divisions

often 2-4-lobed ; western.

28 V. pedatifida.
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Middle segment uncut, the

outer usually 2-4-clefl ; south-

ern.

29. V. septemloba.
aa. Rootstock slender; plants bearing stolons (excepting 30, 32)

;

flowers white, yellow or violet.

b. Petals lilac or pale violet.

c. Stolons lacking; leaves minutely pubescent on the

upper surface; spur large, 7 mm. long.

30. V. Selkirkii

cc. Stoloniferous; leaves flabrous throughout; spur short,

2 mm. long.

31. V. palustris.

bb. Petals white, with dark purple lines on the three lower.

c. Cleistogamous flowers on prostrate peduncles, their

capsules ovoid commonly reddish-brown; plants of

cold ravines and low rich woods.

Stolons lacking; lateral petals beardless; leaves

reniform.

32. V. renifolia.

Stoloniferous.

Lateral petals bearded ; seeds obtuse at base.

33. V. incognita.

Lateral petals beardless; seeds acute at base.

34. V. blanda.

cc. Cleistogamous flowers on erect peduncles, their cap

sules ellipsoid, green; plants of open bogs.

Leaves ovate to oblong.

Leaves ovate cordate

I .eaves toothed
; eastern.

35. V. pallens.

Leaves entire
;
western.

36. V. Macloskeyi.

Leaves oblong, tapering al base.

37. V. primulifolia.

I .eaves lanceolate or ellipt ical.

I .eaves elliptical ; I 'acific coast.

38. V. occidentalis.

I .eaves lanceolate : eastern.

I .eaves 10 to 15 mm. w ide.

39. V. lanceolata.
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Leaves 4-10 mm. wide.

40. V. vittata.

././. Caulescent, or with manifest stems.

(/. Leaves cut or lobed.

b. Flowers yellow.

Leaves and sepals ciHate-pubescent.

49. V. chrysantha.

Leaves and sepals puberulent.

50. V. Sheltonii.

bb. Flowers with upper petals dark purple ; other petals

lighter.

Leaves hirsutulous; lower petals light purple to

whitish.

51. V. Beckwithii.

Leaves glabrous ; lower petals yellowish.

Leaves veined, stipules large.

52. V. Hallii.

Lea.ves 3-ribbed; stipules small.

53. V. trinervata.

aa. Leaves entire.

b. Flower yellow. *

First peduncles from the base of the stem.

Flowers on long peduncles much exceeding leaves.

45. V. pedunculata.

Flowers on short peduncles.

Leaves oblong-lanceolate, attenuate at base,

usually glabrous.

46. V. Nuttallii.

Leaves ovate abruptly cuneate, usually pubes-

cent.

Leaves obscurely dentate.

47. V. praemorsa.

Leaves 5-7 markedly dentate.

48. V. purpurea.

First peduncles from upper half of stem.

Rootstocks filiform; stems spreading or procum-

bent.

Stems spreading, sometimes rooting at nodes;

leaves evergreen.

43. V. sarmentosa.
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Stems weak, 2-3 leaves; leaves deciduous.

44. V. biflora.

Rootstock short, thick, stems erect.

Leaves lobed.

Upper stipules large and foliaceous; Pacific

coast.

55. V. lobata.

Upper stipules small; eastern.

56. V. tripartita.

Leaves uncut.

Nearly glabrous.

Leaves round-cordate; western.

57. V. glabella.

Leaves halberd-shaped; eastern.

54. V. hastata.

Pubescent.

Sparingly pubescent; root-leaves usually 1-2;

stem leaves rarely over 7 cm. wide.

58. V. eriocarpa.

Softly pubescent; root-leaves often wanting;

stem-leaves broad, often over 7 cm. wide.

59. V. pubescens.

bb. Flowers not yellow.

C. Petals white or lavender.

Petals white.

Underground stolons present.

(A). V. rugulosa.

( Inderground stolons lacking.

Sepals subulate, entire.

I Fpper petals while

Stems usually 1 5 35 cm. hi

61. V. canadensis.

Stems usually in 15 cm. high.

62. V. scopulorum.

I fpper petals purple.

I .eaves cordate.

63. V. ocellata.

I .eaves cuneate.

64. V. cuneata.

Sepals oblong lanceolate, fimbriate.

66. V. striata.
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Petals lavender.

65. V. Flettii.

cc. Petals violet or purple.

Spur short ; style much enlarged upward into a

globose, hollow summit ; annual.

75. V. Rafinesquii.

Spur long (2-12 mm.) ; style not capitate; peren-

nials.

Stems stolon-like below ground, low and weak

above.

73. V. Langsdorfii.

Stems not stolon-like below, high and well de-

veloped above.

Spur 7-12 mm. long, style glabrous.

74. V. rostrata.

Spur 2-6 mm. long ; styles pubescent towards

summit.

Stems prostrate, often rooting at the

nodes.

Leaves reniform-cordate ; southeast-

ern United States.

69. V. Walteri.

Leaves oblong-cordate; New Mexico.

70. V. reptans.

Stems erect or ascending, not rooting.

The few cauline stipules mainly en-

tire, subradical ones lacineate-dentate.

72. V. Howellii.

Stipules from serrate to fimbriate-

pinnatifid or pectinate.

Leaves orbicular. *

Stipules ovate lanceolate bris-

tly serrate ; leaves often 4.5 cm.

wide.

67. V. conspersa.

Stipules linear, entire except at

base ; leaves not over 2 cm.

wide.

68. V. labradorica.

Leaves ovate.

71. V. adunca.
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SPECIES OF NORTH AMERICAN VIOLA NORTH OF MEXICO,
ARRANGED ACCORDING TO AFFINITIES

No. No. No.

1. V. pedata* 27. V. Brittoniana* 53. V. trinervata
|

2. V. palmata* 28. V. pedatifida*
""

54. V. hastata*

3. V. Egglestonii* 29. V. septemloba* 55. V. lobataf

4. V. Stoneana* 30. V. Selkirkii* 56. V. tripartita^

5. V. papilionacea* 31. V. palustris*
*

57. V. glabella!

6. V. esculenta§ 32. V. renifolia*" 58. V. eriocarpa*

7. V. latiuscula* 33. V. incognita* 59. V. pubescens*

8. V. rosacea§ 34. V. blanda* 60. V. rugulosa*

9. V. missouriensis* 35. V. pallens* 61. V. canadensis*

10. V. floridana§ 36. V. Macloskeyit 62. V. scopulorum*

11. V. Lovelliana§ 37. V. primulifolia* Boulder, Colo., etc.

12. V. triloba* 38. V. occidentalist 63. V. ocellata
|

13. V. sororia* 39. V. lanceolata* til. V. cuneatat

14. V. hirsutula* 40. V. vittata§ 65. V. Flettii.

15. V. septentrionalis* 41. V. rotundilolia* 66. V. striata*

16. V. novae-angliae* 42. V. orbiculatat 67. V. conspersa*

17. V. affinis* 43. V. sarmentosat 68. V. labradorlca*

18. V. Langloisii§ 44. V. biflora : 69. V. Walteri*

19. V. chalcosperina^ 45. V. pedunculataf 70. V. reptanaf

20. V. nephrop'hylla**- 40. V. Nuttallii* Robinson Contrib.

21. V. cucullata* 47. V. praemorsaf from Cray HI).

22. V. viaiuni* 48. V. purpurea

•

71. V. adunca*

23. V. villoma* 19. V. chrysanthe 71'. V. Howell]

24. V. fimbriatula* 50, V. Sheltonil 7::. \ Langsdorfiil

25. V. sa^ittata* 51. V. Hock wit hi i| 74. V ! r.it.i*

26. V. emarglnata* 52. V. llalliit 75. Y. Rafflnesqult*

The 46 Bpeclea marked * are in the Atlantic Ba In and north of Lai

The 9 species marked | are in the Atlantic Ba In DUl only south Ol I ll

The 20 species marked 1 are only in territory draining into the I

75 Total.
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Species No. 1—Viola pedata Curtis not L.
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Viola pedata L. Sp. PI. 933. 1753. Species No. 1.

Our color-plate represents the violet of eastern North America

that was the first to awaken the admiration of Europeans. The deep

purple of the upper petals and the lighter color with dark veins of the

three lower ones made it a rival of the pansy. Its gracefully dissected

foliage suggested to Linnaeus the name of pedata, the Bird-foot Violet.

It often assumes, however, a less ornate attire in which all the petals

have the lilac-purple of the three lower ones of the type. This was

published with a plate in 1789, 1 which unfortunately was taken to rep-

resent the real V. pedata of Linnaeus, an error that was corrected

only 107 years later by Greene, 2 who saw the pansy-like form in the

vicinity of Washington for the first time in 1896 when entering upon

his duties there as Professor of Botany in the Catholic University.

The species appears here and in the Alleghanies of western Virginia

at its best estate. It was from this vicinity that the oldest collection ot

the Linnaean material for V. pedata was made in 1688. Farther

south it recedes from the tide-water plains of the Carolinas, Georgia,

and Florida; but in the uplands of the Piedmont region and from

western Florida to southwestern Louisiana,"' large-flowered, concolor

ous plants are found that match perfectly a water-color <>i Le( onte in

which the spread of the corolla is 1.6 inches. This form Greene has

published4 as V. ampliata. V. redunea I louse-' is another form from

the high mountains of South Carolina and Georgia. In short, V. pedata

is one of our most polymorphic species. Additional names are / d

tataljt Conte, var. bicolor Pursh, var. atropurpurea D( '.. /'. flabcllifolia

Lodd., var. flabellata Don, var. inornata Greene, var. concolor rheo

Holm.

i Curtis, Bot. Map. Vol. •'!. t. 89. 1789. See Line drawing Sp. No i

1 FMtt. 3 : 33.

'See Bralnerd's Dlstrib. of Violets, No. 117. "Opening In

leaved pine, Seale, La., March 27, 1910." Cf. Nos. II s
- and LIS

1 Leaflets L, 2-3. 1903.
"Torreya f> : 171-2. Aug., L906.
See also frontispiece color-plate, Species So* !•
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Species No. 2a—Viola palmata L.
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Species No. 2b Viola palmata i
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Species No. 3— Viola Egglestonii Brainerd
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Viola palmata L. Sp. PI. 933. 1753. Species No. 2.

The oldest plate is No. 477, fig. 9 of Plukenet's Amaltheum, of a

plant from Florida. This specimen is now in Herbarium Sloane,

London. Mr. E. G. Baker reports in Journal of Botany for April,

1898, that it is in part distinctly pubescent, and is well represented bv

the fig. in Britton's Illustrated Flora, 1st ed., 2: 446. 1897—re-

peated in 2nd ed., fig. 2924, p. 547. 1913.

Our first line-drawing represents a plant from the most northerly

station, Great Barrington, Mass., May 21, 1903, and our second, a

plant from near Jacksonville, Fla., March 24, 1909. The northern

specimen is more pubescent in accordance with a general law that cool,

moist conditions favor pubescence. Otherwise the two plants arc

much alike, showing no undivided leaves.

See cuts on pages 16 and ]7.

Viola Egglestonii Brainerd, Bull. Torr. CI. 37 : 526-7, pi. 34, 35, Nov.,

1910. Species No. 3.

This species was collected by Eggleston in the limestone barrens

of West Nashville, Tenn., May 26, 1909. Of the four plains sent bv

him two were published as the type and deposited in the herbarium ol

the New York Botanical Garden. Our line-drawing is from one ol

the other two plants. The species, though markedly distinct, is inter-

mediate between V. palmata and /
'. Stoneana. Like the latter its range

is as yet quite restricted. In the National Museum is a specimen

collected by Mr. Williamson near Nashville, Tenn.. July, 1897, DUl

named by Pollard /
'. viarum. A still older specimen is in the lierba

rium of the Missouri Botanical Garden collected May 13, 1881, b)

\)v. A. Gattinger at La Vergne, Tenn., 15 miles southeast of Nashville,

But it is of more interest t<. find at St. bonis a specimen from Bowling

Green, Ky., by Miss Sadie F. Price, Vpril 11. 1899, labelled, "V,
\

Greene," for the species is thus entitled t<> recognition in the Floras

the Northeastern United States.

Both flowering and fruiting specimens are to be seen in mj Dis

tribution of Eastern North American Violets. 1910, Nos. k$ and II
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Species No. 4—Viola Stoiieana House
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Viola Stoneana House, Bull. Torr. CI. 32: 253-4, pi. 16. 1905.

Species No. 4.

Viola septemloba Stone, not LeConte, Proc. Acad. Nat. Sci. Phil. 55,

p. 678, pi. 35, fig. 2, and pi. 39, fig. 3. 1903.

This species is a near ally of V. palmata but less pubescent, and

often bearing in early spring one or more small undivided Leaves, h

is of limited range—moist woodlands New Jersey, eastern Pennsylvania

to the vicinity of the District of Columbia. The line-drawing i- from

a water-color painted from a herbarium specimen transplanted Mom
the type station, Kennett Square, Chester Co., I 'a. It i^ Nos, 162

and 163 of my Distribution of Eastern North American Violets, l'Mo
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Viola papilionacea Pursh, Fl. Am. Sept. 1 : 173. 1814. Species

No. 5.

We translate the Latin part of Pursh's excellent description as

follows : Leaves cordate-deltoid, acute, crenate, somewhat cucullate,

nearly glabrous
;
peduncles the length of the leaves

;
petals obovate, the

three lower bearded below the middle, connivent, the two upper re-

flexed
—"Near Philadelphia, in wet places; flowers blue, elegantly

striated and bearded with yellow down." The beard, however, is not

yellow, but the throat of the lower petal is a greenish yellow, and

against this background the beard might easily appear to be yellow.

The specific name, as Greene observes, is most appropriate, as the

shape of the flower resembles that of the garden pea (not the Papilio

or butterfly of the entomologist), the peculiarly long and narrow keel-

petal being concave and boat-shaped. It is, therefore, strange that

the name given by Pursh was for 86 years rarely recognized by Ameri-

can botanists until Greene discussed its claims in 1900. 1

In 1897 the species had appeared in Britton's Illustrated Flora as

V. obliqita Hill., a vague name accompanied by a still vaguer plate,

never quite understood, but applied by violet students, as a convenient

makeshift, to some dozen different species. Cf. V. lactccaerulea

Greene, Proc. Biol. Soc, Wash., 14, p. 70. 1901.

The plant is common in moist fields and grows over a wide tract

of the eastern United States^-from Maine to Minnesota, thence south-

ward to Georgia and Oklahoma, and did not wholly escape the notice

of botanists. LeConte in his monograph of Viola in 1826 recognizes

it, but as a variety of "V . cucullata." He states that it is abundant

on the island of Analostan in the Potomac River opposite Georgetown.

( )ne of his water-colors is unquestionably the plant of Pursh. Another

synonym is V. domestica Bicknell, 2 so called because often found about

dwellings and, lastly, V. pratincola Greene3 from the prairies of the

Middle West appears not to be specifically distinct.

1 Pitt. 4 : 140-1. March, 1900.
Appendix 111. PI. 3 : 519. 1898.
Pitt, l : 64. July, L899.

Bee color-platCf Species \n. r», opposite page 32.
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Some account should be given of the beautiful albino forms of

this species that occur both in the North and the South.

1. A luxuriant plant has been cultivated for many years in east-

ern Vermont whose history we have learned through the kindness of

Mrs. Laura D. Morgan of Woodstock. Miss Bessie Hewitt of North

Pom fret, Vt., when a pupil at Mount Holyoke Seminary in South

Hadley, Mass., was the first collector of this albino. Mi-- Shattuck,

the Professor of Botany, determined it to be a variety of "/'. cucullota"

Gray Man., edition 5 (now considered V. papUionacea). The living

plant was widely distributed and often used for house decoration. In

1909, Mr. Walter Deane of Cambridge, Mass., sent the very same al-

bino from the garden of Mr. Brewster. It is notable for its complete

lack of violet pigment in corolla, capsule and seed.

2. Similar albinos have been received from meadow- oi the

Connecticut River at Glastonbury, Conn., growing with the purple

(lowered form; and also from New London, Conn.

3. Most interesting of all is an albino from Bowling Green, K\ .

V. Priceana Pollard. On April 1, 1910, the writer found it growing

in the streets of Mena. Ark., where it was known a- the "Confederate

violet"—the gray petals with purple center suggesting the color ol the

Confederate uniform. It is a line garden plant, hardy at the North

and still flourishing in the writer's garden.

Our color-plate of typical
/

'. papUionacea is based on specimens

sent by Greene in 1902 from Washington, I >. C, Nos. 103 108, Di

tribution of 1910.
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Species No. 6—Viola eseulenta Ell.
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Viola esculenta Ell, Bot. S. C. & Ga, 1: 300. 1816. Greene. Pitt.

3: 314. May, 1898. Species No 6.

The type of Elliott's species I have examined in the Elliott herba-

rium now in the Charleston Museum. The ticket is ambiguously

labelled "Viola esculenta mihi :" and underneath "Heterophylla Muhl."

But when published as above Elliott wrote, ''from the circumstance of

its being eaten by negroes I had called it V. esculenta; it is, however,

the V . heterophylla of Muhlenberg/' This later name was adopted by

LeConte, but his water-color, which I have seen, is unmistakably what

is now considered V. esculenta Ell. Moreover, /
'. heterophylla is in

validated by two earlier uses of the name.

But whatever be the fate of the name, the epithet "heterophyllous"

is quite applicable to the species, its leaves being sometimes pedately

lobed, cleft or divided, and sometimes merely dentate.

The species is found in river-swamps and on we! borders <>t slou

streams in the coastal plain from South Carolina to Florida, Mobile,

Ala., Mississippi City, Miss., seen in National Herbarium, coll. Mohr.

It is represented in my Distribution of Eastern North American \ iolets,

1910, by Nos. 49, 50 and 51.

The line-drawing is of a herbarium specimen from Jacksonville,

Fla., Brainerd, coll.. March 21, 1909.
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Species No. 7—Viola Intiuscula Greene
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Viola latiuscula Greene, Pitt. 5: 93. Nov., 1902. Species No. 7.

The type was collected by Eggleston in open, shady, well-drained

soil on the lower slopes of Twin Mountains, West Rutland, \ i.. May

24, and July 15, 1902. At the close of 1903 it had been found in

several other stations in western New England and adjacent New York.

In 1910 specimens were sent in from western New York and northern

Pennsylvania. It is Nos. 75 and 76 of my Distribution of 1910. The

line-drawing was made from a water-color painted May 15, 1915, oi a

herbarium specimen from the type station. Greene's specific name was

suggested by its broad, uncut foliage.
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Species No. 8—Viola rosacea Brainerd
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Viola rosacea Brainerd, Bull. Torr. CI. 37: 525. Nov., 1910. Spe-

cies No. 8.

This species has uncut, broadly cordate leaves, sparsely hirtellous

above ; corolla rose-purple about 2 cm. broad, auricles of the three outer

sepals short and rounded; seeds buff. Specimens have been collected

only at Point Saint Martin near Biloxi on the coast of southern Mis-

sissippi and at Crowley, La., and adjacent townships, but may be looked

for at intermediate points. Its habitat is dry, open woodland above the

bayous.

The line-drawing is based on a herbarium specimen from Crowley,

La., Brainerd, coll., March 25, 1910. Specimens from this station may

be seen in my Distribution of Eastern North American Violets, 1910,

\o. 134; and from Biloxi, Miss., Nos. 132 and 133.
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Species No. 9

—

Viola missourieiisis Greene
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Viola missouriensis Greene, Pitt. 4: 141. March, 1900. Species
No. 9.

Greene's description is detailed and indicates the affinity of the
species with V. papilionacca and V. latiuscula, but differing in having
seeds buff instead of brown and in having secondary leaves with more
or less concave margins. The species is abundant from central Illinois

southwest through eastern Missouri, southeastern Kansas, along the

boundary between Oklahoma and Arkansas, and into Texas at least as

far south as New Rraunfels, Comal County.

The line-drawing is based on a water-color painted May, 1915,
from a plant received from B. F. Bush, Courtney, Mo., and grown at

Middlebury, Vt. Specimens collected on flood plains of Arkansas
River near Muskogee, Okla.. March 31, 1908, and on Hat land along
Flower (Veek near Fort Gibson may be seen in my Distribution of

Eastern North American Violets, 1910, Nos. SI and ,

v
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Viola floridana Brainerd, Bull. Torr. CI. 37: 524. Nov., 1910. Spe-

cies No. 10.

The species was first collected March 13, 1907, near Jacksonville,

Fla., on an embankment for a street railway across a little marsh near

Woodlawn Cemetery. In March and April. 1909, the plant was col-

lected at several other stations near Jacksonville, and at widely sepa-

rated stations in Volusia County—near the famous DeLeon Spring,

on the shores of Lake Beresford, on the edge of a tilled field near Lake

.Munroe and in moist woodland near Deep Creek. In flower and fruit

it resembles V. esculenta, but its constantly uncut leaves on erect

petioles and its habitat in well-drained soil mark it as distinct.

A beautiful specimen, collected at Beaufort, S. C, April 8, 1916,

by Air. Charles F. Batchelder of Cambridge, Mass., was sent the writer,

and at once while the flowers were still fresh was painted by Mathews,

as shown in our color-plate. A mature capsule has been added from

a Florida plant. Nos. 60 and 61, Distribution of 1910.

See color-plate, Species \<>. 10, opposite this paee.
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Speciei No. Lla

—

Viola Lovelllnna Brainerd
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^

Species No. lib—Viola LovHliana P.rainerd



Violets of North America 35

Viola Lovelliana Brainerd, Bull. Torr. CI. 37: 526. Oct., 1910.

Species No. 11.

Live plants of this, as an unknown species, were sent me in March.

1906, by Airs. Phoebe Lovell from Crowley, La., from which late sum-

mer specimens were obtained the following August and petaliferous

flowers in the spring of 1907. In March, 1908, I visited the station,

a recent pine-chopping on loamy clay. As I journeyed northward I

collected it in Open woodlands near Muskogee, and at Stigler and

Eufaula, Okla. In March, 1910. I obtained fine specimens at Mans-

field, La., and at Mena, Ark.

The type, in the Bronx Park Herbarium is from Crowley, La.,

March 25, 1910, and is from a large collection sent OUt that year a-

Xo. 17 of my Distribution of Eastern North American, Violets. Nos.

79 and 80 are of specimens respectively from Mansfield, La., and Mus

kogee, Okla. Xo. 78 i^ of seedling plants grown at Middlebury, \t .

in 1909.

The two line-drawings are of herbarium specimens, one in flower

and one in fruit, hoth from Crowley, La.. Brainerd, coll., March, 19

This violet is most nearly allied to /
'. triloba, both species having

some leaves pedately rut and others <ml\ dentate.
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Species No. 12a—Viola triloba Schwein.
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Viola triloba Schwein., Am. jour. Sci. 5: 57. April, 1822. Spe<

No. 12, a.

The most northern known station is Orwell, Vt. Material from

this station is to be seen in Nos. 166, 167 and 168 of my Distribution,

1910. From Vermont the species ranges southward along the Appala-

chian Mountains to Georgia and central Alabama, and cast to the

coast as far south as Florida.

In the publication above cited Schweinitz remarks: "With some

diffidence I venture to propose this new specie This was apparently

due to his having rarely observed it
—

"twice or thrice," he says, "in

different years." LcConte, however, had clearly made out it- specific

distinctness from both V. palmata and /'. sororia, and in his monograph

of Viola, October, 1826, published it as V. congener, adding "to this I

cannot avoid referring V. triloba of Schweinitz.'' Bu1 if the two names

belong to the same species, the law of priority requires us to ad<

the name proposed by Schweinitz.
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Species No. 12b—Viola triloba Sclivvein. var. dilatata (Ell.) Brainerd
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Viola triloba Schwein. var. dilatata (Ell.) Brainerd, Bull. Torr. CI.

7)7 \ 586-8, pi. 36. Dec, 1910. Species No. 12, 1).

V . palmata var. dilatata Ell. 1817.

V. falcata Greene, Pitt. 4: 3. Jan., 1899.

Little needs to be added to the detailed discussion in Bull. Torr.

CI. of this well marked and widely distributed variety of /
". triloba.

Specimens of the plant may he found in four numbers of my Dis-

tribution of Eastern North American Violets, 1910. viz.:

No. 169, Crowley, La., March 23, 1910;

No. 170, Mansfield, La., March 28, 1910;

No. 171, Mena, Ark., March 31, 1910;

No. 172, Westville, Okla., April 7. 1910.

The line-drawing was based on a specimen in my Distribution <>i

1910, No. 171, above cited; hut specimens al petaliferous flowering are

often quite pubescent, and have more narrowly lobed leaves.
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Species No. 13—Viola sororia Willd.
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Viola sororia Willd., Enum. 263, pi. 72. 1809. Species No. 13.

Our line-drawing is a copy of plate 72, which well promts the
characters of the species in respect to pubescence, shape and serration
of leaf. It is strange that for 79 years, from 1818 to 1897. the plant
was not known by its correct name. It is a species of wide distribu-
tion, occurring in moist meadows, shady ledges and dooryards From
western Quebec and New England to Minnesota and south to North
Carolina and Oklahoma. See Nos. 158-161, Distribution of 1910.

The confusion caused by Nuttall in his Genera of North American
Plants in 1818, who supposed V. sororia to be a plant with leaves
pubescent only above, described in Rhod. 9:98, June, 1907, as V. hirsu-
tula, is discussed under that species, No. 14. We may. however,
call attention to three synonyms published by Greene:

1. V. cuspidata Greene, Pitt. 3: 314. May, L898. The material

for this species was from Rock County, Wis. The de

SCription points plainly to V. sororia Willd.

2. V. Dicksonii Greene, Pitt. 4: 65. July, 1899 "A common
Canadian Violet," further discussed in Pitt. 5: 63, \<>

1
(

>02, as having baccate fruit, citing specimens from Ver
mont and elsewhere.

3. /'. nodosa Greene, Pitt. I: 296. Sept., 1901. From ne

Syracuse. X. Y.. from II. I >. House "related to such sp<

as V. cuspidata and /
'. Dicksonii"
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Viola hirsutula Brainerd, Rhod. 9: 98. 1907. Species No. 14.

This species is readily distinguished from all other stemless violets

by having leaves pubescent above but glabrous beneath. It is common

from Bridgeport, Conn., southwest to Washington, western North

Carolina, Augusta, Ga., and to Auburn, Lee Co., Ala. See Nos. 64 and

65, Distribution of 1910. For many years it passed as V. villosa

Walter or as V. sororia Willd., owing to errors made by Nuttall in his

Genera of North American Plants, 1 : 148. 1818.

1. He supposed the plant with leaves pubescent only above to be

V. villosa Walter (1788).

2. He held V. sororia Willd. (1809) to be only a later name for

this hirsutulous pseudo -villosa.

He thus virtually combined V. hirsutula, V. sororia and V. vil-

losa into one and the same species.

Against the former error LeConte in 1826 vigorously and justly

protested : "When V . villosa is misunderstood it is simply by those

who have never seen it." His water-color, labelled V . villosa Walt.,

correctly represents that species. But this misconception of F. villosa

as an hirsutulous plant long survived. In 1898, Greene wrote, "the

accepted V. villosa is not villous. It is rather stiffly hirsutulous" ; and

14 months later he gave a new name {V . Carolina) to the genuine

V. villosa of Walter.

LeConte, however, in 1826, adopted Nuttall's second error and

held Willdenow's V. sororia to be the plant with hirsutulous leaves, as

is positively proved by his water-color labelled "V. sororia." This

error continued in American botany nearly as long as did the other,

and in fact led to the disuse of the specific name "sororia" for 79 years.

This confusion was probably due in part to a palpable blunder

in Willdenow's description, in that he called the spurred petal bearded

and the two lateral petals smooth. I say "palpable" blunder, for there

is not a known violet in North America that bears such a flower.

Willdenow's plate, No. 72 1 was of a plant grown indoors in a pot.

See line drawing 13,



Violets of North America 43

When grown in the open he says the petioles are a little shorter and

the petals broader. He named it "sororia"—the sister violet—because

of a fancied resemblance to the sweet violet, adding at the close of his

formal description "stamens and remaining parts as in V . odorata."

Britton was the first to arrive at a correct conception of Willde-

now's V. sororia, apparently from a careful study of that author's

plate 72,
x to which Britton's fig. 2489 2 bears a close resemblance. But

he seems to have been still uncertain regarding Walter's V. villosa.

His fig. 2488, just preceding that of V. sororia, and his description are

manifestly of the hirsutulous plant. Moreover, Pollard, in the Britton

Man., 1901, and in Small's Southern Flora, 1903, presents the same

misconception of V. villosa Walt. The following summary of the

synonymy will help to clear up this confusion:

V. villosa Walt., Fl. Carol., p. 219. 1788.

V. sororia Nutt., not Willd. 1818.

V. hirsutula Brainerd, Rhod. 9: 98. 1907.

V. villosa Nutt., not Walter. 1818.

The most serious phase of this misconception remains to be pre-

sented. \n 1901, seven years before the publication of V. hirsutula,

Wilhelm Becker, a violet specialist of Germany, author of "Violae

Europaeae" made a distribution of Violae exsiccatae. On a printed

ticket bis No. 36 purports to be

Viola villosa Walter. Fl. Carol., p. 219.

Pittonia, Vol. 3, p. 1 1 1.

Flora Americ. boreal: Marilandia; copiose ad "Forest Glenn"

collibus arenosis fl. May 7. Er. June 21, Pkm).

leg, lb. I Inlni.

1 Sec line-drawing 1 8.

111. 1<M. 2 : 448, I si ed, 1897.
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Forest Glen is just north of Washington. The nearest known

station for V. villosa Walter is Williamsburg, James City Co., Va.,

90 miles farther south, and the specimens, a sheet of which is before

me, are Viola hirsutula Brainerd.

It is surely distressing to learn that now for 20 years V. hirsutula

has appeared in European herbaria as the V . villosa of Thomas Walter

—the gifted English botanist, who before the American Revolution

settled in South Carolina, studied and cultivated most of the thousand

plants published in his Flora Caroliniana (1788), and, when he died a

few weeks later at the early age of 48, desired to be buried in his

garden among the plants that he so fondly loved. 1

1 See "A Visit to the Grave of Thomas Walter." Bull. Charleston Museum 3,

No. 4. April, 1907 ; and Rhodora 9 : 96-8. June. 1907.
See color-plate, Species ~No. 14, opposite page 33.

Viola septentrionalis Greene, Pitt. 3 : 334. Sept., 1898. Species

No. 15.

In January, 1896, Greene left the University of California to take

the chair of Botany in the Catholic University at Washington. He
found the region classic ground for violets, where the older American

authorities—Pursh, Nuttall, Schweinitz and LeConte—had studied the

genus. But there were two northern species which it was Greene's

privilege to recognize and describe.

The type of V. septentrionalis was collected in rich soil along the

border of thickets near Ottawa, Out., by J. M. Macoun in 1898. A
character by which the species may be readily distinguished is the fine

and close ciliation of the sepals extending from the lengthened auricles

to the very tip of the sepal. See Nos. 154, 155 and 156, Distribution

of 1010.
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In the Champlain Valley and in the Berkshire Hills of Massachu-

setts the species abounds on gravelly soil in partial shade ; especially

in open groves of arbor-vitae on ledges. It is not rare in the Penobscot

Valley and along the coast of Maine. The general range of the species

is from Newfoundland, Sable Island and Prince Edward Island, west

to Ottawa and south through New England to Connecticut and northern

Pennsylvania. It has also been found at two stations 20 miles apart

on the south line of British Columbia 1 and may be looked for at in-

termediate points. The following four species proposed by Greene

we regard as synonyms of V. septcntrionalis:

1. V. Macounii, Pitt. 3: 335. Sept., 1898.

2. V. subviscosa, Pitt. 4. 293, Aylmer, Que. Sept., 1901.

3. V. Fletcheri, Pitt. 4: 296, Ottawa, Que. Sept., 1901.

4. V. nesiotica, Pitt. 5 : 102, Prince Edward Island. Nov., 1902.

Following the last named species is V. melissaefolia Greene from

Prince Edward Island that proved later to be V. cucullata X septcn-

trionalis, a violet of remarkable beauty. 2 On the same page he reports

having received an aestival specimen of V. Dicksonii that bears an

underground fruit like a berry
—

"globose, as large as an ordinary

wild gooseberry, absolutely indehiscent." This was later discovered to

be a malformation caused by the sting of a gall-fly.

iRhodora 17: 70. March, 1913.
2 Rhodora 6: 220. Nov., 1904.
See color-plate. Species No. 15, opposite page 33.
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Species No. 16

—

Viola novae-angliae House

Viola novae-angliae House, Rhod. 6: 226, pi. 59. Nov., 1904. Spe-

cies No. 16.

The type of V. novae-angliae was collected by Fernald (No. 2245)

at Fort Kent. Aroostook Co., Me., June 15, 1898. Three days later

he collected another specimen at Saint Francis (No. 2244). Both

collections were from the headwaters of the Saint John, on the north-

ern boundary of Maine. Pollard determined these specimens as V.

emarginata, the most northern station for which is southern New York.
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En February, 1904, Fernald on sending me duplicates wrote: -'I can
not believe that (he little plant of Fori Kent and Saint Francis has
much to do with the southern species. 1 have always been confident

that it represented a thoroughly distinct species. I shall he- glad to

have yon describe the plant if yon, too, feel that it is quite distinct."

To secure mature specimens he went to the trouble and expense of a

journey to Saint Francis, July 7, 1904, and had the live plant repro-

duced in a water-color, exhibiting the capsules of both petaliferous

and cleistogamous flowers.

But while this investigation was in progress House described

and figured the species from the flowering specimen sent Pollard, citing

in addition to the two specimens from northern Maine, supposed speci-

mens from three other stations: (1) A plant from. ( >rono, Me., oddly

enough described and figured in the same number of Rhodora 1 as /
'.

fimbriatula X septentrionalis. (2) Another hybrid, /
'. cucullata X

fimbriatula2 from Bridgeport, Conn., 500 miles southwest of northern

Maine. (3) Seedlings of V. fimbriatula from the Blue Mills reserva

tion near Boston, Mass.

It is interesting to note what subsequent collections have revealed

regarding the range of this near ally of /
'. septentrionalis. the "north

ern violet." In 1904 I received from Dr. Fletcher of Ottawa, five

plants collected at Maple Lake near Parry Sound. Ont., about lat. 45

20'. In June, 1909, Dr. II. V. Ogden of Milwaukee. Wis.. sent live

plants from Mercer,8 Wis., lat. 46 15' and the year following other

plants from Wild Rose and Saxeville, Wis., 250 miles farther south.

Fernald received a specimen from fsle Royal In Lake Superior, Cooj

Coll., Aug. 18, 1910, lat. 47 .

lo the east of the type station I have received specimens from

Saint George, Charlotte Co., X. B., lat. 45 1"',
J. Vroom coll., Jul)

and August, 1883, the earliest known collection. Vnd lastly, it was

found in lat. 44° 50' on the rocky banks of the Penobscot, Veazie, M
by O. W. Knight, June. 1905. See Rhod, 15: 113 June, 1913

Our line drawing is based on specimens transplanted from \\

COnsin and grown in M iddlebnrv. \ t.

1 Rhod. 6 : 215, pi. 58, fig a. Nov 1904.
Rhod. 8 : 217-8 and i

'Prom seeds of this mam planti wen ra • In 1910
May L5 and August 26, wer< d trlbuted ai Mo
North American Violets, L910



48 Bulletin 224

Species No. 17—Viola aftinis LeConte
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Viola affinis LeCorite, Ann. N. Y. Lye. 2: 138. 1826. Species No.

17.

V. venustula Greene, Pitt. 3 : 335. Sept., 1898.

V. crcnulata Greene, Pitt. 4: 295. Sept., 1901.

This species was named "affinis" because LeContc considered it of

near affinity to V . cucullata. "I can find," he says, "no distinctive char-

acters except the shorter peduncle and the broader sepals." But his

description and his water-color, which was once shown me by Greene,

prove that LeConte's species has been correctly understood. In Pitt.

3: 337, Sept., 1898, Greene so determines a specimen collected by

James Macoun at Billings' Bridge, Ont. But on the previous page of

this same paper Greene published his V. venustula, found in a wet

meadow near Rideau Hall, Ottawa, Ont., by Macoun, May 23. L898.

I visited this station with Fletcher, September 3, 1904, and was con

vinced that the plant "V. affinis" common in the District of Columbia,

was identical not only with the plant of Billings' Bridge, but also with

the V. venustula of Rideau Hall, and with plants of frequent occur

rence in western Vermont.

In December, 1902, I sent specimens from Middlebury, Vt.. to

Greene as his V. venustula and with some hesitance he consented thai

Pollard should distribute them under thai name.

The habitat of V. affinis, as now understood, is moisl meadow

low woods and shady borders of streams, and Its range is from we

ern New England west to Wisconsin and south to Georgia and Via-

bama. It is represented by Nos. 1 to 6 in my Distribution oi East

ern North American Violets, 1910.

The line-drawing is based on herbarium specimens from western

Vermont.
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Species No. IS—Viola Langloisii Greene
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Viola Langloisii Greene, Pitt. 3 : 87. June, 1896. Species No. 18.

This species is closely related to V. affinis LeConte. A good mark

of distinction is found in the lengthened auricles of the sepals in V.

Langloisii and in that it often exhibits a form with 3-5 pedately lobed

leaves. Its habitat is wet, often flooded, borders of bayous, its range

from Manatee, Fla., to San Antonio, Tex. The type was collected

at Pointe C'i la Ilaehe, near the month of the Mississippi River, as I

learn from a sheet of the original material kindly presented me by

( rreene.

The line-drawing is of a herbarium specimen from Crowley, La.,

Brainerd, coll., March 19, 1908. The species is to be seen in X

72, 73 and 74 of my Distribution of Eastern North Vmerican Viol<

1910.
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Species No. 19—Viola chalcosperma Brainerd
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Viola chalcosperma Brainerd, Bull. Torr. CI. 37: 523-4. Nov., 191(>.

Species No. 19.

This species has been found as yet in only one station -a wet,

wooded ravine in Jacksonville, Fla. An expert collector will doubtless

find it in similar places in northeastern Florida. The species is well

marked by its seeds, which have the color of old bronze, a character

which suggested the name of the species. The leaves in early spring

when the petaliferous flowers appear are cordate and 3 lobed, the

middle lobe ovate and acute, the lateral lobes more or less incised,

the later leaves broadly deltoid, twice as long and but slightly lobed, at

least when grown in the North; the petals are lilac-purple, the cleistog

amous flowers sagittate; the sepals 5 mm. long, the auricles 3 1 nun.

long.

My first acquaintance with the species was in the summer of l
()|,r.

when Miss A. M. Ryon of New London, Conn., sent me live plants

collected the preceding March at Jacksonville by Mrs. E, k. ( omstock.

Guided by Mrs. Comstock's precise directions I readily found the

tion on a trip to Florida in March, 1909.

Specimens appear in Nos. 25 and 26 of my D I ibution, 1910

The line drawing is of a herbarium pecimen hum
I

.ill<\

Fla., Brainerd, coll., March 21, 1909.
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Viola nephrophylla Greene, Pitt. 3 : 144-5. 1896. Species No. 20.

The type of this species was collected by Greene "in dry thickets

in the valley of the Cimarron River, western Colorado, August 29,

1896." The mounted sheet consists of 14 plants bearing numerous

cleistogamous capsules in various stages of development, and occa-

sional reduced petaliferous flowers on pedicles 2-4 cm. long, such as in

early autumn are not rarely found in this and other species of Viola.

For several years afterward the plant was often collected, but vaguely

understood. Greene in 1899 examined a specimen from Hull, Que.,

collected by Macoun, but failing to identify it with the defective Colo-

rado type he gave it another name V. vagula} Unlike the Colorado

specimen this was in full bloom and described in detail so exactly

that I thought it to be probably what Fernald was finding in Quebec

and Maine, and others at four different stations in Vermont. To

remove all doubt I visited Ottawa, September, 1904, and found V.

vagula to be identical with the plants from Maine and Vermont, and

with the type of V. nephrophylla which Greene had kindly sent me
for examination.

Probably no North America violet has a wider range—from New-

foundland and Gaspe County, Que., south to Litchfield, Conn., and

west along the Great Lakes and the Canadian border to eastern Wash-

ington ; detouring southward along the Rocky Mountains to Colorado

and Utah, and from the eastern slopes of the Cascade Mountains to

the northwest border of California. Eggleston collected it also in two

counties of Arizona, Cochise and Coconino, and in the mountains of

New Mexico south to the middle fork of Gila River, Grant County.

1 Pitt. 4 : 67. July 7, 1899.
See color-plate, ISpecies Jio. 20, opposite page 64.
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Our color-plate is based upon a plant from the mosl southerly

known station in California. It was collected by Mrs. Viola Brainerd

Baird on July 12, 1915, at Lake Donner—a name commemorating the

tragic fate of a large family of immigrants, who in 18-N were belated

and perished here in the winter snows, often from 15 to 20 feet deep

in the passes of the Sierra Nevada. The lake may be seen from tin-

railway train as one is descending the eastern slope of the mountain.

See specimens Nos. 81-86 of my Distribution, 1910.

The synonymy may be summed up as follow-:

V. nephrophylla Greene, Pitt. 3: 144-5. Dec. 16, 1896. S. \\ .Colo-

rado.

V. cognata Greene, Pitt. 3: 145. Dec. 16, 1896. S. Wyoming.

V. vagula Greene. Pitt. 4: 67. July 7. 1899. I lull. Que., oppo

Ottawa.

V. Austinae, Greene, Pitt. 5: 30. Sept. 9, 1
(X)2. Plumas Count) Cal.

and Lassen County, Cal. Mrs. Austin. M. S. Baker.

V. galacifolia Greene, Pitt. 5: 30. Sept. {

K 1902. Eastern Oregon.

Cusick, May 30. 1898.

V. subjuncta Greene, Pitt. 5: 31. Sept. 9, 1902. Whitman County,

Wash. C. V. Piper. 1898.

/
'. arizonica Greene, Pitt. 5: 33. Sept. 18, 1902. Post Spring

Verde, Ariz. Dr. E. A. Mearns, April. 1888.
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Species No. 21—Viola cucullata Ait.
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Viola cucullata Ait., Hort. Kew. 3: 288. 1789. Species No. 21.

The nomenclature of this species was much confused for about

a century. There is hardly any decisive character in Alton's Latin

diagnosis except that the lateral petals arc longer than the spurred

petal. Schweinitz in 1822 1 gives a detailed and exact account of the

species, but unfortunately under the name V. obliqua Ait. LeConte in

18262 correctly described and figured it, but included under it as varie-

ties V. papilionacea Pursh, and V. sororia Willd. I have before me
tracings of his water-colors of these three species. In Gray's last

publication on Viola' 1 he says, "V. cucullata Ait. ought to have been

referred as an entire-leaved variety to the Linnaean V . palmata" ; and

it so appears in the Synoptical Flora, and in the sixth edition of the

Gray Man., p. 79, 1890.

In 1896, Greene took up the study of the eastern violets. In De-

cember of that year he described specimens from Ellicott City, Md.,

collected May 3 and 24, 1896, as V. cucullata Ait. probably. In Septem-

ber, 1898, he stated that his former doubts had "been banished." By

November, 1902, he had concluded that the bog meadow violet that

he had been calling V. cucullata was an aggregate of several clearly

distinguishable species, and he proceeded to describe and name five

new ones. 4 During these six years I was in frequent correspondence

and exchange of specimens with him, though not in sympathy with his

growing disposition to split species. After 1902 evidence rapidly ac-

cumulated regarding the specific and varietal characters, the habitat, and

the wide range of V. cucullata, and in these matters there has been

of late years a general consensus of opinion. A few additional facts,

may, however, be stated. The species often bears petaliferous flowers

in autumn with notably long auricles. Its cleistogamous flowers are

very characteristic—long and slender on erect, often elongate, pedun-

cles. Its habitat is cold bogs and springs, and it is frequently found

near the top of our highest mountains. Its range is from Quebec

and Ontario to northeastern Georgia ; and recently a straggling speci-

men has been seen in the Bronx Park herbarium collected in swamps,

Moark, Ark., B. F. Bush, No. 3755, October 18, 1905.

Our line-drawing is of a plant from the summit of Mount Mans-

field just below the hotel, altitude 4,000 feet, July 4, 1906. See speci-

mens No. 32 and No. 33 of my Distribution of Eastern North American

Violets, 1910.

'Am. Jour. Sci. 5: M-l. April. 1S22.
-Ann. Lye. N. Y. 2: 137. 1826.
:t Bot. Gaz. 11: 254. Nov., 1886.
•Pitt. 3: L43. Dec. 1896; 3: 336. Sept., 1898; and 5: 96-101. Nov.,. 1902.
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Species No. 22a—Viola liarum Pollard
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Species No. 22b \ i<>l;i >i;niim Pollard
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Species No. 23b—Viola villosa Walter
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Viola viarum Pollard, Britton Man., p. 635. 1901. Species No. 22.
The type was collected along railroads in dry soil, St. Louis, Mo

by J. B. S. Norton, July 15, 1899, and specimens of the original col-
lection were distributed from the National Herbarium as No. 32 of
North American Violaceae. In August, 1905, the plant was collected
at Eagle Rock, Mo., B. F. Bush, No. 3144, and sent me unnamed.
From its seeds specimens were grown at Middlebury, Vt.. where
plant has since persisted without special care. It was sent out a

175 and 176 of my Distribution of Violets, 1910. Mr. Bush wrote that
the plant was very common along the rocky banks of the While River,
which flows southeastwardly for over 100 miles through the Ozark
Hills of northern Arkansas. The specimen cited for Oklahoma by
Pollard in the Britton Man., page 636, proves to have been /

'. papil-
ionacea X pedatifida. The species is reported from Knox County, End.

The leaves of V. viarum are heterophyllous—some undivided
(merely serrate), others pedately 3-7-lobed or parted; the flowers are
purplish, the spurred-petal glabrous, the upper pair broader, divergent,
emarginate; the seeds dark brown, 2 mm. lone.

The line-drawings (pages 58-59) are based on herbarium speci-

mens ex horto grown from the Eagle Rock material. See Nos. 175
and 176, Distribution of 1910.

Viola villosa Walter, Fl. Car., p. 219. 1788. Specie- No. 23
V. Carolina Greene, Pitt. 3: 259. Feb., rx>S.

Walter's brief description is as follows: "Acaulis, foliis cordat

ovatis villosis, floribus aliquando caeruleis aliquando apetalij

Greene pronounces this species "no better than a nomen nudum.
Every one of the descriptive terms thai author uses will apply equally

well to every other one of our blue flowered, stemless violets thai is not

glabrous." But after repeated visits to the tide water plains

( arolina where Walter lived, we are confident that no other violet in

those flat, sand plains answers to his concise description: stemlc

leaves villous eordate-ovate. flowers at times blue, at tim<

Elliott in his Botany of South Carolina and i 181

is more exact than Walter, noting that the lowny I

'

than villous, the flowers pale-blue and that it in di \

Nevertheless, a year later came the misconceptions

ing V. villosa and /'. sororia a1read) d ed undei V h

I he two line-drawings were made from herbarium

I he upper showing fruit was collected at GilmertOn, V.i . bv 1

April, 1913 ; the lower at Vuburn, Via., b) Baker, March 18 18

Sec ;iIm> cnlur- plfl I ». gpeclei N". ft, OpponlU PMfl Hi
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Species No. 24—Viola fimbrlatula J. E. Smith
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Viola fimbriatula J. E. Smith, Rees' Cycloped. 37. No. 16. 1817.

Species No. 24.

The confluence of V. fimbriatula and V. sagittata was set forth in

Rhod. 8: 57, pi. 68. March, 1906; and on the following page, between
V. emarginata and V. sagittata; and between V. emarginata and /

'. fim-
briatula. Observations during the subsequent 15 years have abun-
dantly confirmed these conclusions.

At the same time these aberrant forms ought not in our manuals
to divert attention from the normal forms which occur far more fi

quently in nature. In foliage the three pure species differ as follows:

Leaves pubescent, mostly short-petioled, ovate-oblong, onl)

nate-serrate at base, V . fimbriatula.

Leaves glabrous, rather Iong-petioled

:

(a) Lanceolate at base, often dilated and incised. /
'. sagiti

(h) Deltoid at base, coarsely dentate, /
'. emarginata.

In my Distribution of Eastern North American Violets, 1910, the

following numbers illustrate some of the varying forms of the t

:

i

species tinder discussion: V. emarginata 45 48; /
'. fimbriatula

: -'

/'. tagittata 139-141.
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Viola sagittata Ait., Hort. Kew. 3: 287. 1789. Species No. 25.

This species has been much confused with its allies V. emarginata

and V. fimbriatula as will appear from the following list of their

synonyms.

V. sagittata Ait. 1789.

V. dentata Pursh. 1814.

V. sagittata var. emarginata Nutt. 1818.

V. emarginata (Nutt.) LeConte. 1826.

V. fimbriatula J. E. Smith. 1817.

V. sagittata Pursh, "dry hills" not Aiton. Probably V. fimbri-

atula X sagittata.

V. primulifolia Pursh, not L.

V. ovata Nutt. 1818.

The range of V. sagittata is remarkably wide, from eastern Massa-

chusetts south to Louisiana and west into the region of the Great

Lakes. The species is also noticeably inconstant as respects pu-

bescence. In the North and West this may be due in part to its inter-

breeding with V . fimbriatula. Philip Dowell reports1 that "where the

two species grow together it is difficult to find the pure species un-

mixed." But it is also in accord with the general law that low tempera-

ture and high humidity favor pubescence, while high temperature and

low humidity tend to do the opposite. In other words, under hot.

dry, sunny conditions plants are usually less pubescent than under



Species No. 20 \ lolfl nephrophylli





species No. 23a Viola uii<>^;i Walter





Species No. 25- Viola sagittate Ait





Species No. -7 Vioi;i Brlttonlana Pollard
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cool, moist, shady conditions. This is well shown in our two line-

drawings of V. palmata L., species No. 2, the northern plant from the

Berkshire Hills of Massachusetts being markedly villous, the Florida

plant almost glabrous. But it is illustrated equally well in V. sagittata.

In the South the species is habitually glabrous; in the region of the

(ireat Lakes the prevalent form is pubescent and was named /
'.

subsagittata by Greene, 2 but the habitat is usually wet meadows or

swales or cool shores at the south end of Lake Michigan or Lake-

Huron.

Gray's final statement regarding V. sagittata is significant: "gen-

erally well marked as this is, yet it appears to be confluent on one hand

into typical V. palmata, on other into the var. cucullata;" that is,

into a variety of V. palmata as var. cucullata is regarded in Manual.

6th ed., 1890, probably V . papilionacea as now understood. This in

dieates that he was influenced in his reduction of violet species by his

knowledge of the numerous intergrading tonus that conned the i

treme types of the "cucullata-sagittata" group. Whether he considei

this due to recent interbreeding or did not. it would support his CO

ception of "var. cucullata" as "most polymorphous." 4

1 Bull. Torr. Club 37 : 175. April. L910.
- Pitt 3 : 815. May, 1898.
Bot Gaz. I 1 : 25 1. Nov.. 1886.

1 Synoptical Pl. ( p. L96. L895.
See eolor*plate, Speclei No. 95, opposite page <•.'..
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Species No. 26a— Viola emarginata (Nutt.) LeConte
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Viola emarginata (Niilt.) LeConte, Ann. Lye. X. Y. 2: 142. 1826.

Species No. 26.

The close relationship between this and the last two species and

their frequent confluence has been stated under V . fimbriatula.

V. emarginata was first recognized by Nuttall in his Gen. X. Am.

PI. 1 :147, 1818, as a variety of V. sagittata. In 1826 Leconte as above

cited published it as a species. He remarks: "Found in dr\ woods

from New Jersey to Carolina ; it has no resemblance to
/

'. sagittata, and

may he recognized at first sight by its larger diversiform leaves and

larger flowers." On April 1, 1907, Greene showed me Le Conte's

water-color of this species, which tallies well with a form that I have

collected at many stations in the Carolinas and ( Oklahoma. This is less

deltoid than the form found north of southern Virginia, and the notched

petals that suggested Nuttall's original name, "emarginata," are lark-

ing. See 45, 46 and 47 of my Distribution, 1910.

See line-drawing, i>;ikc 66, based on ;t plant <>f the Northeastern '

;wi<i lino drawing, page 68, based on a herbarium specimen ex ho
transplanted from Oklahoma.



68 Bulletin 224

Species No. 26b— Viola emarginata (Nutt.) LeConte



Species No. 29 \ tola Beptemloba LeConte





Species No. 30— Viola Selkirk!! Pursb





Species No. 32 Viola renifolla Gra3





K

|

Species No. 35 Viola pallens (Banks) Brainerd
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Viola Brittoniana Pollard, Bot. Gaz. 26 : 332. 1898. Species No Z

This species was first recognized by Britton and published in the

Torrey Bulletin 24: 92, 1897, and about the same time in the Britton's

111. Flora 2: 446 as V. atlantica. It was soon discovered thai the name

had been used for a European species by Pomel in 1874; and Pollard

had the pleasure of publishing the American plant as /
'. Brittoniana.

We present a color-plate of this attractive species, found in peaty

moist, sandy soil along the coast from Maine to Virginia. See also

No. 17 of my Distribution, 1910.

Associated with this species is usually found an allied plant appi

priately named "pectinata" by Mr. Bicknell 1 from the long, narrow,

comb-like incisions of the leaf-blade. In all other characters in tl<i.

and fruit, in fertility, in size and color of seeds and in roi

the plant is identical with typical /
'. Brittoniana.2

It ap]

case of dimorphism not infrequent in Viola and i< discussed in our

account of V. hastata Mich., species No. 54.

1 Torreya 4 : 129. 1904.
*See Khod. 8: r»9. pi. fi9. March, L906 . where for i

in nidiid. See No. LIS Bralnerd'a Distrib. of Viola, \'>\".

s«'«' color*plate, Species n<>. 87, «»i»i>«»^ •* «* page 16.
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Species No. 28—Yiola pedatinda Don
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Viola pedatifida Don, General System, Gard. Diet. 1: 320. 1831.

Species No. 28.

V. delphinifolia Nutt. in Torr. & Gray, Fl. No. Am. 1 : 136. 1838.

About two years before his death, January 30, 1888, Gray in the

Bot. Gaz. 11: 254, Nov., 1886, said of V. pedatifida Don.: "Its affini-

ties are with V. palmata, indeed [it] is probably only a marked geo-

graphical variety of that species." But in the Synop. FL, p. 196, Oct..

1895, it is admitted without comment between V. pedata and V. pal-

mata. In the paper above cited Gray speaks of specimens collected

at Concord, Mass., by Tuckerman "which would surely pass for V.

pedatifida if from the valley of the Mississippi." They were doubt-

less V. Brittoniana and its associated V . pectinata.

V. pedatifida is a species of the Atlantic Basin, also abundant in

the prairies of the Middle West, ranging from near Sandusky, < >hio,

northwest to Saskatchewan and southwesl to ( Oklahoma and New

Mexico.
r

\"he name is singularly inappropriate, for the middle segment <>:

the leaf is always dissected, while in the strictly pedate leal il
:

- nr.

dissected. The blade of /
'. pedatifida is primarily 3-parted, and when

well developed each of the three segments is further ti I, and

then each of these subdivisions once more cul into - 1 lob

Our line-drawing is of a herbarium specimen from prairie n<

Muskogee, Okla., Brainerd, coll., April 11. 1910. Hie sj

120 of my Distribution of Eastern North American Violets, 191

1 See pi. 1. flg. 2, Bull Tdrr. < !1. 3J Jan 1911 a V
30 Incisions,
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Viola septemloba LeConte, Annals N. Y. Lyceum 2: 141. 1826.

Species No. 29.

This species is here well described and is said to grow in Carolina

and Georgia only in pineries, through what is called the lowlands.

"Its peduncles often eight inches high are adorned with flowers two

inches in diameter." This statement is exactly borne out by his beau-

tiful water-color, which the present writer had the privilege of exam-

ining when it was owned by Greene.

The treatment of Viola in Eaton's Botany, widely used till 1850,

is hardly more than a translation of LeConte's monograph of 1826.

But Torrey and Gray as early as 1838 in their Flora of North America,

say "we fear that this species {V . septemloba) is only a variety of

palmata!' In Gray's paper on Viola in 1886 it is called a 'Variety of

palmata," and in the Synop. FL, Oct., 1895, it is simply cited as

synonym of V. palmata. In the first edition of Small's Southern Flora

in 1903, the plant at length regained recognition in American botany

after suffering a well-nigh total eclipse for over half a century.

The present known range of the species is from southeastern

Virginia to Florida, in the tide-water plain and west to Biloxi, Miss.

The foliage of the plant is extremely variable. "The first leaves often,

and sometimes all the leaves, uncut; the others primarily 3-lobed,

3-cleft or 3-parted with widely open sinus, the middle segment uncut,

relatively long and broad, usually narrowed at the base, the lateral seg-

ments (sometimes uncut) but generally pedately cleft into 2-4 narrow

divergent parts that become smaller toward the base of the leaf." 1

V . septemloba has been often confused with V. Brittoniana, a cut-

leaved species of the same group and of similar habitat. But they

differ in three respects: (1) The seeds of V. Brittoniana are buff and

1.6 mm. long; those of V. septemloba are dark brown and 2 mm. long.

On weighing 200 seeds of each, those of V . septemloba were found to

be over 93 percent the heavier, or nearly twice as large. (2) The

leaves of V . Brittoniana are palmately parted, all of the three primary

segments being again twice or thrice split; those of V. septemloba are

pedately parted. (3) V. septemloba is found only in southeastern Vir-

ginia and southward, V. Brittoniana only in Virginia and northward.

The color-plate of V. septemloba represents a pressed plant from

a pine woods near Summerville, S. C., Brainerd coll., March 25, 1907,

and is the copy of a water-color by Mathews. Specimens arc to be

seen in my Distribution, 1910, Nos. 150-153.

•Brainerd In Small's Southern PL, 2nd ed. 1913.
See color-plate, Species No. 29. opposite page «s.
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Viola Selkirkii Pursh, Goldie, Edinb. Phil. Jour. 6: 324. 1822. Spe-
cies No. 30.

This, one of the most distinct of North American violets, was
first discovered on hills about Montreal, One., and described 1 by John
Goldie, a Scotchman who collected plants in North America from

1817 to 1820. The violet seems to have been seen and named by

Pursh, for in 1822 it was published in the Edinburgh Phil. Jour. (6:

324) as "V. Selkirkii Pursh, by Goldie." The Scotch collector in 1844

emigrated to Ayr, Out., where he died June, 1886, at the age of 93.

In a letter to Hooker, 2 Gray wrote, "Old Goldie, your father's corre-

spondent lange syne, died only this summer, very old."

Stations for V. Selkirkii rapidly multiplied after Goldie's dis-

covery. True to its name—after the sailor Alexander Selkirk, the

Robinson Crusoe of Defoe—this violet dwells in the solitude of cold

mountain forests, and is reported from as far north as Greenland.

Gray discovered that the species was circumpolar, occurring in Russia,

Japan and Kamtschatcha. Happily, the Eurasian plants were described

later than 1822, and V . Kamtschatica Gingins and V. umbrosa Fries

are only synonyms of V. Selkirkii Pursh. 3

Some recent finds are interesting. The writer has a specimen col-

lected by Prof. J. K. Henry, June 13, 1895, from low woods on ter-

races of the Skecna River, B. C, in lat. 55° 15' N., long. 127° 41' W.
and from slopes of Mount Bonaparte, Okanogan County, Wash.,

Eggleston, 13055 and 13057. July, 1916. This is strongly confirma-

tory of Gray's opinion that many of our northwestern American plants

have reached us from northern Asia across the Bering Sea, often

migrating southward along the Rocky Mountains, even to Colorado,

from which State I have received many specimens of V. Selkirkii and

of V . biflora L. another Eurasian species.

Wilhelm Becker, a violet specialist places V. palustris and V.

Selkirkii on the basis of their disk-form stigmas in a distinct group.

The former is stoloniferous, the latter not. Furthermore, V. Selkirkii,

very soon after petaliferous flowering, bears cleistogamous flowers in

abundance.

The plant shown in our color-plate came from the mountains to

the east of Middlebury, Vt, collected April 25, 1913. See also Nos.

148 and 149 of my Distribution, 1910.

*Dr. Gray, Bot. Gaz. 11: 254. 272. Nov., 1886.
2 Sept.. 1886. Letters of Asa Gray, p. 785.
3 See Gray Man., ed. 5, p. 78. 1874.
See color-plate, Species IVo. 30, opposite page 68.
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Species No. 31—Viola palustris L.
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Viola palustris L. Sp. PI. 934. 1753. Species No. 31.

The line-drawing is a copy of Keichenbach's Ic. Fl. Germ, iii. t. 2.

In Wilhelm Becker's Violae Europaeae V. palustris is ass

with V. Selkirkii, both having a disk- form stigma produced into a short

beak, but differing in that V. palustris has creeping stolons and /
'.

Selkirkii does not.

As the specific name indicates the plant is a denizen of swamps or

of cold, wet mountains. The species is widespread in the highlands

of Europe and northern Asia, and is found in North America from

Labrador to Alaska, extending southward in the east to the high moun-

tains of New England, and in the west southward along the Rocky

Mountains to Colorado, and along the Pacific Coasl to Washingt

The foliage is glabrous; the petals pale violet or sometimes white.
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Viola renifolia Gray, Proc. Am. Acad. 8: 288. 1870. Species No.

32.

Gray's paper reads as follows: Viola renifolia, n. sp. Rhizomate

floribusque V. blandae vel paullo majore; foliis reniformibus (adultis

saepius poll. 2 latis) utrinque cum petiolo villoso-pubescentibus ; scapo

pubescente.1

"This violet was first brought to my notice by Miss Shattuck of

Mount Holyoke Seminary, who collected it at, or received it from,

East Elba, New York. Later, Mr. Henry Gilman sent it from On-

tonagon, 2 Lake Superior, and now I have fresh specimens and the liv-

ing plant from Mr. Frank A. Sherman of Hanover, N. H. Also speci-

mens from the colder parts of Oneida County, N. Y., from Professor

Paine. It grows in company with V. blanda, which it closely resembles

as to the flower, but the leaves are more like those of F. palustris;

yet they are more strictly reniform and are conspicuously beset with

pale, soft and tender, lax hairs."

To this Eggleston adds : I remember now Professor Jessup tell-

ing me that the type location for V. renifolia was the "Bottomless Pit

in Hanover" (N. H.). Prof. Frank A. Sherman, my professor of

mathematics, also told me * * that the "Bottomless Pit in Hanover is

a great sphagnum bog that was a favorite botanizing place of ours."

In his final revision of Viola3 Gray unites under V. blanda "two

forms which in their extreme would seem specifically distinct, viz.

:

var. palustriformis, and 'var. renifolia' which seems quite different

from the ordinary state of V. blanda .... (but) is so connected with

the preceding variety that it can not be kept distinct." Just how it

is connected is not explained, but it was probably due to the unrecog-

nized presence of two other good species, V . incognita and V. pallens,

the latter surmised to be such by DeCandolle as early as 1824. 4 See

Rhod. 7 : 245-8. Dec, 1905.

A similar confusion and perplexity is to be seen in Greene's pub-

lication of F. Brainerdii, 5 "by no means," he says, "an easily differen-

tiated segregate of V. renifolia/' Some of his material, No. 17 of

Pollard's distribution and Watson's plant from Prince Edward Island,

was V. incognita—the "unrecognized" masquerader that for many years

was a hidden source of perplexity to the student of Viola.

1 Rootstock and flowers of V. blanda or somewhat larger; leaves reniform
(when full grown quite often 2 in. hroad) on both surfaces and the petiole villous-
imbescent ; scape pubescent.

12 In lat. 46° 49', long. 89° 27' W.
:! Bot. Gaz. 11 : 255. 1886.
4 See under V. pallens. Prodromus 1 : 295. 1S24.
6 Pitt. 5: 89-90. Nov., 1902.
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The publication of V. renifolia Gray, var. Brainerdii
( Greene

I

Fernald 1 speaks for itself; however, attention should be called to a

name 13 years older, V. mistassinica Greene, Pitt. 4: 5. fan. 18
The types in the Herbarium of the Canadian Geological Survey ai

No. 1, from damp, mossy woods about Lake Mistassinai, Quebec/ thai

empties into Hudson Bay; No. 2, from Hamilton River, Labrador;

and No. 3, from the east shore of Hudson Bay, the last two stations

being in about 55° north lat. With these should be cited a station

near Hazelton on the Skeena River in northern British Columbia. 3

J. K. Henry coll., June 15, 1895, and a station at Golden, B. C, where
the Canadian Pacific R. R. leaves the Columbia River to cross the

Rocky Mountains, and from slopes of Mount Bonaparte, Okanogan
County, Wash., Eggleston, 13056, July, 1916. These far northern

plants have surely diverged in habitat and aspect a long way from the

typical V. renifolia of Hanover, N. II. See Nos. 129. 130 and 131.

Distribution of 1910.

V. renifolia differs from the two other woodland plants—/', in-

cognita and V. blanda, its nearest allies—in three respects: (1) In its

reniform leaves, (2) in the absence of stolons, (3) in having beardless

petals. In these characters it approaches the purple-flowered species

V. Selkirkii Pursh.

1 Bull. Torr. CI. 38: 8. Jan., 1911; and Rhod. 11: 86-8 May, 1912.
J Lat. 51° N.
3 Lat. 55° N., Long. 128° W. Both specimens in Herb E B
See color-plate, Species No. .'{2, opposite paye It.
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Species No. 33—Viola incognita Brainerd
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Viola incognita Brainerd, Rhod. 7: 248. Dec, L905. Species No.

33.

The circumstances leading to the publication of [his white violel

are stated in the Rhodora article above cited. But the specific name

has not always been understood. The word means not only unknown,

but unrecognized. This abundant species, ranging from Newfound-

land to the Dakotas and south to eastern Tennessee, had for many

years been a source of confusion and perplexity, often playing the

part of a masquerader and passing as one of the older species. A

striking instance of this is to be seen in Greene's publication of /
'.

Braincrdii, 1 "by no means," he says, "an easily differentiated segregate

of V. rcnifolia." This was plainly due to the fact that some of his

material, No. 17 of Pollard's Distribution and L. W. Watson's plant

from Prince Edward Island, was V. incognita. Many specimen- in

my own and in other herbaria determined before 1905 as V. amoena

LeConte, V. blanda Willd., or its var. palustriformis Gray, prove to be

V. incognita, or var. Forbesii Brainerd, Bull. Torr. CI. 38: 8-9, fig. 1.

Jan., 1911, named for Mr. F. F. Forbes of Brookline, Mass., an ac-

curate and critical student of Viola.

This approaches V. blanda Willd. as respects pubescence, prob-

ably as a result of vicinism in the more or less remote past : but in

other respects it is like typical V. incognita, tts characters appear now

for the most part stable and its stations are often quite remote from

those of V. blanda. It is, however, not unlikely that some instances

occur of recent hybridism. A suspected hybrid may be tested by rais

ing from its cleistogamous seeds a brood of offspring, which, ii revert

ing variously to the characters of the suspected grandparents, prove

the hybrid nature of the parent. Sec Bull. Torr. CI. K):

plates 15, 16, 17, June. 1913, tor examples of these experimental

cultures.

This species is represented by Nos. 67, 68 and 69 of my Distribu

lion, 1910.

Pitt. 5 : 89-90. Nov., i!")^.
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Species No. 34—Viola blanda Willd.
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Viola blanda Willd., Hort. Berol., t. 24. 1806. Sp. No. 34.

Willdenow in his description emphasizes the fact that the lateral

petals are beardless, stating- it in three places ; but he overlooks another

important character, the minute white hairs on the upper surface

the leaves, calling them glabrous
—

"foliis glabris." His hand-col*

plate, two copies of which I have examined and from which our line-

drawing is made, is excellent. In this plate the peduncle, petiole and

even the midrib have a pink color, often found in this species when

growing in boggy soil, but rarely seen in V . pallens.

The medley of names wrongly used for V. blanda is best shown

by a tabular list of the synonyms

:

Viola blanda, Willd., Berol. t. 24. 1806.

V. amocna LeConte, 1 Ann. Lye. N. Y. 2 : 144. 1826; not Symons.

1798.

V. Lecontcana Don. Tien. System. 1 : 324. 1831.

V. alsophila Greene, Pitt. 4: 7. Jan., 1899.

The species is far less hardy than / \ pallens and ascends to high

altitudes only in the South. On shaded rocks in Tryon, X. I rms

occur in which the upper surface of the leaf is quite glabrous. Hie

range of V. blanda is from western Quebec and western Xew England

to Minnesota, and south in the Appalachian Mountains to i It

is represented in Nos. 15 and 16 of my Distribution of Eastern

American Violets, 1910.

The line-drawing is a copy of Willdenow'- t. 24, ii

i LeConte'a "T. blanda" wraa the planl no* considered i palU

both by hia description and by his water-color labelled bj him olai

;i tracing is before me; it la Indubitably V. pallens.
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Viola pallens (Banks) Brainerd, Rhod. 7: 247. Dec, 1905. Species

No. 35.

This was originally described by DeCandolle 1 from herbarium

specimens collected by Banks in Labrador several years earlier, bearing

the manuscript name "Viola rotundifolia Mich. var. pallens/' De Can-

dolle's brief description is "glabra, sepalis acuminatis—in Labrador

et Kamtschatka. In eadem ac alpha? An species?" which seems to

mean that he doubts if it is Michaux's species and suspects that it is

something else.

Only two years later (in 1826) LeConte in his monograph of

Viola conceived the plant to be the V. blanda of Willdenow and used

the name V. amocna for the true V. blanda—an invalid name for which

Don substituted V. LeConteana. In this error LeConte was followed

by subsequent botanists until 1905, when Britton, studying the plate of

Willdenow, found that it clearly represented what was currently pass-

ing as V. LeConteana. Thus the long-standing error of LeConte was

corrected, and the plant of Willdenow received just recognition.

The question now arose what should we call the false V . blanda

of LeConte. Here the thorough work of Fernald at the British Mu-
seum in 1903 solved the problem. He found there the type of Bank's

rotundifolia Mich. var. pallens, photographed his sheet of seven plants,

and was convinced that three of them were plainly our common north-

ern plant and that "pallens" was the correct specific name for LeConte's

V. blanda. Thus after a period of 79 years the names of these two

white violets were finally established.

1 Prodromus 1 : 295. 1824.
See color-plate, Species No. 35, opposite page CO.
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V. pallcns is a plant of much colder habitat that V. blanda. It

occurs in Labrador, Newfoundland, Gaspe County, Que,, and n<

the summit of mountains like Mansfield (Vt.) and Greylock
I
Ma-

lt ascends some 2,000 feet higher than V . blanda, is a denizen of op

bogs rather than of rich woodlands, and is at home in springy land and

along cold brooks. Its nearest ally is V. Macloskeyi Lloyd, a spe<

which is readily distinguished from V. pallcns by the entire, or at m<

obscurely crenate, margin of the leaf.

Plants hardly separable from /
'. pallcns have been collected by

Prof. J. K. Henry at Stanley Park, Vancouver, B. C, and at other

stations northward along the coast to the terraces of the Skeena River

in lat. 55J4° N.

Our color-plate is based on a herbarium specimen collected in

Middlebury, Vt., June 3, 1915, along the outlet of a cold spring at the

base of the Green Mountains in eastern Middlebury. h is represented

by Nos. 94 and 95 of my Distribution, 1910.
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Species No. 36—Viola Macloskeyi Lloyd
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Viola Macloskeyi Lloyd, Erythea 3: 74. May, 1895. Sp< No.

36.

The type in the Bronx Park Herbarium was collected July 22,

1894, at the base of Mount Hood, Ore., lat. 45° 20'. about 50 miles east

of Portland. It was named in honor of Prof. Geo. Macloskev

Princeton University. It had been collected five years earlier by

Mrs. Peckinpah in the mountains of Fresno County, Cal., and was pub-

lished 12 years later as V. anodonta by Greene in Pitt. 5: 32. Sept.,

1902. I collected a specimen July 7, 1897. at Meisner's Ranch, El-

dorado County, on my first visit to California, and on my second visit

in 1915 found it at many stations in the Truckee River Valley, Placer

County, and have received several specimens from Mrs. Viola Brainerd

Baird, Eggleston and others.

In 1910, F. F. Forbes sent me ample herbarium material grown

in Brookline, Mass., of a plant originally from Banff, Mberta. 1 was

surprised to find the specimens labelled "Viola fallens i Banks) Brain-

erd," as they were unmistakably V. Macloskeyi. It revealed, ho

ever, the close relationship of the two species and gave a new station

for V. Macloskeyi, 377 miles further north than Mount II I. al>

the distance in an air line from Philadelphia to ( Mtawa.

The line-drawing is based on a herbarium specimen from ;

Park, Placer Co., Cal., alt. 6,200 ft., Mrs. Baird, coll., July, 1910
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Species No. 37—Yiola primulifolia L.
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Viola primulifolia L. Sp. PI. 934. 1753. Species No. :^7.

This is the largest species of the white violets that grow in wit.

open places, and has the widest range, extending along the coast from

New Brunswick to Florida and Texas. In the North the foliage Is

usually glabrous, but in the South it is often notably pubescent, with

petioles often broadly winged. This form was called \ar. villosa in

the Manual of Eaton and, later, var. australis by Pollard. 1 In late

summer and in autumn the species is propagated by leafy and creep

ing floriferous stolons.

Specimens of var. villosa Eaton are to he found in Nos. 123, 124,

125 of my Distribution of Violets, 1
( H().

1 Bot. Gaz. 26: 342. Nov., 1898.
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Species No. 38—Yiola occidentalis (Gray) Howell
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Viola occidentalis (Gray) J [owell, Fl. N. W. Am. 69. Mar. 10, 1897.

Species No. 38.

Though found only on the Pacific Coast this violet seemed so

nearly related to V. primulifolia, over 1,800 miles to the southeast, that

Gray 1 regarded it as only a variety of the eastern plant. But a careful

study of the type in the Gray Herbarium, collected at Waldo, ( >re., June

5, 1884, and of other data convinced me that Howell was justified in

publishing it as a valid species in 1897. I lis description is detailed and

as exact as could be expected when based on only a single collection.

This conviction is strongly confirmed by the study of a specimen in

my possession from Gasquets, Del Norte Co., Cal., not far from tin-

type station, Miss Alice Eastwood, collector, April, 1
( '<>7; also by I

specimens in the National Herbarium. (1) F. \. Walpole, 2114, 10

miles west of Waldo, Ore. April 26, 1902; (2) <
. V. Piper, 6107

miles south of Waldo, Ore., June 14. 1904.

An admirable water-color of the type in the Gray Herbarium was

painted for me in June, 1
( ^1S, 34 years after its collection by Howell;

from this was made the line drawing here presented.

1 V. primuUfolia \, var. occidental^ Graj Bot Gas. 11:2
Synop. PI., p. L98.
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Species No. 39—Viola lanceolata L.
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Viola lanceolata L. Sp. PI. 934. 1753. Species No. 39.

The habitat of this eastern white violet is the same as that of

V. primulifolia, but its range is more to the northwest— from Nova

Scotia to Minnesota, but southward only to the Piedmont plateau, tin-

northern border of the Coastal Plain. This northwestern range is

shown by the fact that no station for V. primulifolia is known in

Vermont, but for V. lanceolata there are five.

V. lanceolata at vernal flowering is a small plant, bill it- foliag

summer often attains the height of 10 or 12 inches. Later it pi

forth in favorable soil numerous stolons that root freely, branch and

in the following Spring bear at their tips new flowering plant-. Sped

mens illustrating this method of propagation are to be seen in Nos.

70 and 71 of my Distribution of Eastern North American Violets, L910.
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Species No. 40—Viola vittata Greene
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Viola vittata Greene, Pitt. 3: 258. Feb., 1898. Species No. 40.

This species of open bogs and borders of marshy ponds is con-

fined to the southern coast from Georgia to Texas. Before its recogni-

tion by Greene it masqueraded as V. lanceolata L. Lei onte's water-

color of V. lanceolata represents, not the species of Linnaeus, but V.

vittata. The specific name alludes to the resemblance of the foli

to the fronds of Vittaria, a genus of the Fern family. The mature

leaf of V . vittata is linear, 4-10 mm. wide, 15-30 cm. long, mucronately

serrulate. Unmindful of Greene's publication Pollard in 1901 1 pt

lished it as V . denticulosa.

Our line-drawing is of a herbarium specimen collected in Florida,

March 30, 1909, along the road from DeLand to the DeLeon Spring

Characteristic specimens may be seen in Nbs. 178 and 179 my

Distribution of Violets. 1910.

1 Bull. Torr. CI. 28 : 475.
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Species No. 41—Viola rotundifolia Michx.
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Viola rotundifolia Michx., Fl. Bor. Am. 2: 150. 1803. Sp< V,,

This violet is readily distinguished when seen in vernal flowering,
but has been a source of perplexity, as it appears in autumn. To this
autumn form Pursh gave the name V. clandestinely cautiously adding-
"V. rotundifolia Michx., Fl. Amer. 2, p. 150, in shady beech woods
among rotten wood and rich vegetable mould flowers of a cho
late brown." Concerning this correct surmise, Schweintz dogmatically
states 1 that Pursh's plant and Michaux's "can have no affinity what-
ever"; yet they have proved to be identical! We now understand the
plant's peculiar method of bearing in late summer cleistogamous tiny

and fruit on raceme-like stems—not on stolons, as these stems never
root nor produce new plants, as seen in line-drawing.- Tin- white
violet V. renifolia is like V. rotundifolia in having no stolons, in this

respect differing from all other white violets, for these bra,- cleisto

mous flowers and fruit in abundance on stolons.

This unique species is usually found in cold, rich woodlands from
Maine west to Lake Huron and south along the Alleghanies to Rabun
County, Ga. Its affinity to V. orbiculata of northwestern America
is manifest, though the two species grow in regions widely apart.

This relationship is seen in the shape of the leaves as is indicated bj

the specific names, by the yellow vernal flowers, and by the l.v

cleistogamous flowers on raceme-like stems. Th< two points of dif

ference are:
( I) The presence of several small leaves on th me

like stems of V. orbiculata; but only an occasional one on tho

V. rotundifolia; (2) the seeds of /'. orbiculata arc brown
lively broad; those of /

'. rotundifolia grayish white and small

1 Am. Jour. Bci. 6 : 63 I

1 'i' Greene in Pitt, 3 : 255. !>.•<•.,
I 897.

s«t also color-plate, Npeeleii No. II, opposite page Iff.
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Species No. 42b—Yiola orbiculata Geyer
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Viola orbiculata ( ieyer, Hook. London Jour. Bot. 6: 73. 1847.

Uolz. Cont. U. S. Nat'l Herb. 3: 214-5, pi. 4. 1895. Species

No. 42.

This rare and beautiful violet of northwestern America commem-
orates a talented and enthusiastic young German, Carl A. Geyer, who
first collected and named it. In Hooker's Jour. Rot. 7: 181-3, 1855,

appeared an interesting obituary of Geyer by Dr. H. G. Reichenbach

of Berlin, from which we learn that in February, 1834, < reyer, when

hardly more than 23 years of age, left Dresden for North America,

to satisfy his thirst for exploration. For nearly ten years he endured

hardship due to illness and to abuse from Indians. On November 13,

1844, he sailed from Vancouver Island and reached England by way

of the Hawaiian group in May, 1845. The following September, much

broken in health, he returned to Dresden, where he died November 21,

1853.

The type of V. orbiculata was collected in dark, shady woods of

Thuja gigantea in the Coeur d'Alene Mountains of Idaho. June. 1S44.

and was published by Hooker in the London journal above cited, as a

doubtful V. rotundifolia with the statement that if it "proves distinct

Mr. Geyer's manuscript names of V. orbiculata should be adopted."

The plant was first collected, though not published, by David Dougl

Gray, however, to the last held it to be a variety of /
'. sarmentosa; but

it was recognized at the National Herbarium as a valid species and

illustrated by a plate representing both its early and its late summer

stages.

As known at present, the stations for V. orbiculata are in western

Montana, northern Idaho, Oregon, Washington and North in Britisl

Columbia to lat. 55j4°, long. 127° 40'. Our color plate and line draw

ing are based on a plant from the last named station. Prof. J. K. Hei

coll., June 17, 1915, in wet. mountain woods (altitude 1,200

near Ila/.elton, B. ('. Tin- species is plainly a near rel

rotundifolia, though the tracts where the two species occur an n

than 1,600 miles apart, about the distance from \'<\\ ">

I Denver, ( lolo.

s«-r ;iiso color-plate, Rpcrlen n«». If, oppoHltr pa** IHi
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Species No. 43—Viola sarmentosa Dougi.
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Viola sarmentosa Dougl. in Hooker's Fl. Bor. Am. 1: So. 1830. 1

Species No. 43.

The most northern station known for V. sarmentosa is Victoria,

B. C. "Dry woods and banks Shawingan, Vancouver Island, I. K.

Henry, No. 9112, May 9, 1915." Thence it ranges southward to Marin

County, Cal., on the coast, but not along the Sierra Nevada as d<

V. praemorsa. In Torrey and Gray's Flora of 1838, a station for V.

sarmentosa is cited "near Walla Walla, Mr. Townsend," 190 miles

east of Portland, Ore. This was doubtless V. orbiculata, as was also

the plant reported from Idaho as V. sarmentosa in the Synop. FL,

p. 199.

My herbarium contains the following additional specimens:

1. Salem, Ore., Geo. M. Darrow, a live plant unnamed, sent

September 11, 1911.

2. Fort Bragg, Mendocino Co., Cal., Miss Alice Eastwood,

August, 1912.

3. Fort Bragg, Mendocino Co., Cal., Mrs. Viola Brainerd Baird

and E. Brainerd, August 20, 1915.

4. Marin County Cal., M. E. Parsons. May 5, 1
(^12.

5. Marin County, Cal., Miss Eastwood, June 6, L899, No. 16,

North American Violaceae, United States National Herbarium,

6. Marin County, Cal., Mrs. Viola Brainerd Baird and E. I '.rain

erd, under redwoods, Mount Tamalpais, August 7. 1
( M?.

In Pitt. 4: 8, Jan., 1899, Greene renamed this species V. semper-

virens, because "V. sarmentosa" had been given b\ an old world

botanist in 1808 to a plant that later proved to be V. odorata 1 But

by the international code the name /
'. sarmentosa Dougl. is not thereb)

invalidated. It is, however, interesting to note that the leaves ol

species are evergreen, i. e.. sempervirent, and coriaceous.

The line-drawing is made from a herbarium pecimen, M

Vision, Inverness, Marin Co., Cal., Mrs. Viola Brainerd Baird

March 26. 1916.

' it should be borne in mind that >' thi

L845, British North America extended on the Pacific i

< !olumbla River.
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Species No. 44—Yiola bitlora L.



Species No. 41a Viola rotundlfolia Michx.
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Viola biflora L. Sp. PL 936. 1753. Species No. 44.

This species is a notable instance of the migration of a widel)

distributed species of the Old World to North America across the

Bering Sea and southward along the Rocky Mountains to Colorado.

The genus Viola was not alone in this migration. Gray, after a study

of the Flora of Japan, was convinced that an "interchange of temperate

species between North America and Europe had taken place by way

of Asia."

In his monograph, Violae Europaeae, Wilhelm Becker ha- given

in detail the distribution of V. biflora. It is found in nearly all the

high mountains from the Pyrenees through Switzerland. < iennany.

Austria, Scandinavia and Russia, and in Siberia. Wesl and North

China and Japan.

The characters of the species are so unique that European spe-

cialists assign to V. biflora alone one of the three special sections into

which they divide the genus. Our line-drawing—an exact cop) of the

plate of Reichenbach made in 1839 1—shows the general character

foliage, flowers and fruit, but falls far short of the beautiful coloring

to be seen in a painting by Mathews.

Reichenb. Ic PI. Germ, iii, 1. l. I'm. 1 I s "
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Viola pedunculata Ton*. & Gray, Fl. No. Am. 1: 141. July, 1838.

Species No. 45.

We copy in full the original description of this species, probably

from the pen of Torrey. It differs much in phraseology from that

which appeared 57 years later in the Synoptical Flora.

"Somewhat pubescent ; stem short ; leaves rhombic-ovate, crenately

toothed, abruptly narrowed at the base into a petiole ; stipules linear-

lanceolate, entire, stigma somewhat triangular, emarginate ; spur very

short; appendages of the inferior stamens wing-form, a little produced

at the base.

"California, Douglas.—Lamina of the leaves scarcely an inch

long, rather thick, with coarse, obtuse teeth. Peduncles 2-3 times as

long as the leaves. Flowers large, deep yellow. Sepals oblong, ob-

tuse. Petals broadly obovate ; the two upper ones with conspicuous

claws ; lateral ones bearded at the base. Summit of the filaments

rounded. Stigma with a minute lip on the lower edge."

The species is found abundant from San Francisco Bay to San

Diego, Cal., and thence eastward nearly to Arizona. It is highly

esteemed for its beauty, often cultivated in gardens, and the flowers

are said to be often for sale in the market. This is one of the 25

species that Gray finally accepted as peculiar to North America—13

being east of the Continental Divide and 12 west, viz.:

—

V. sarmentosa

Dougl. V. chrysantha Hook. V. Hallii Gray. V. glabella Nutt. V.

pedunculata Torr. & Gray. V . Shcltonii Torr. V. trinervata Howell.

V. ocellata Torr. & Gray. V. praemorsa Dougl. V. Beckwith.il Torr.

& Gray. V. lobata Benth. V . cuneata Watson.

Our color-plate is based on a specimen from South San Francisco

collected by Mrs. Viola Brainerd Baird, March, 1916, and painted by

Mathews the following May.

Sec color-plate, Species No. 45, opposite page 101.
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Viola Nuttallii Pursh, Fl. 1 : 174. 1814. Species No. 46.

"On the banks of the Missouri, June, v. s. in Herb. Nuttall."

This species bears the name of a famous student of the natural

history of North America from 1808 to 1842. Schweinitz calls him

a man of "unsparing zeal." The intense enthusiasm with which he

worked sometimes excited the ridicule of his associates. Occasionally

he was reckless of danger and prostrate from fatigue or illness. In

1825, his reputation as a naturalist led to his appointment as Curator

of the Harvard Botanical Garden, a position he retained until 1834,

when his renewed longing for the wild led him to resign and visit for

exploration the Pacific Coast. In 1834 he went with the Wyeth ex-

pedition across the continent to Oregon. During the winters of 1834-

35 and 1835-36, he made two trips to the Hawaiian Islands. In May,

1836, he left San Diego, Cal., on a ship sailing around Cape Horn in a

southern winter, and reached Boston the following October. The

story of his romantic trip is told in Dana's well-known "Two Years

Before the Mast." See also the account of the expedition by John K.

Townsend and Captain Wyeth's letters and journals. The next five

years Nuttall lived in Philadelphia. In 1838 appeared the first part of

Torrey's and Gray's Flora of North America, to which Nuttall con-

tributed numerous descriptions of plants; in 1840 he published ex-

tended accounts of new species collected in the United States and the

Hawaiian Islands; and in 1841 he wrote his Sylva of North America.

On December 25, 1841, he left America to make his home in England,

having received the bequest of an estate between Manchester and Liver-

pool ; and here he lived until his death, September 10, 1859, with the

exception of the winter of 1847-48, spent in Philadelphia working up

for publication the Rocky Mountain plants of Dr. Gambel.
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There never has been any question as to what plant Pursh de-

scribed as V. Nuttallii, since it was collected by Xuttall in 1811 while

with the Astor Expedition on the Missouri River; and Eggleston of

the Bureau of Plant Industry, United States Department of Agricul-

ture, to whom we are largely indebted for information, is confident

that Nuttall's type came from South Dakota, since on the first of I line

the Astor party had reached the river on the south line of South I >akota

near the present town of Yankton and by the latter part of June had

reached the Arickaree village, in Corson County, S. I).

Hie foliage displays marked fluctuations, some of which have

received specific names. V. linguaefolia Nutt. is a form with lai

elongate root-leaves, V. vallicola Nelson a form with widened

root-leaves.

The color-plate is based on a specimen from Gre) Cliff, Mont.,

altitude 3,904 feet; Eggleston, No. 7871. May 31, 1912.

The line-drawing is made from t. 26, Hooker's IT Am. Bor. 1

1830.

si'c iiiso color-plate, Species n<>. 16, opposite page mm,
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Viola praemorsa Dougl. in Lindley's Bot. Register 15, t. 1254. 182

Species No. 47.

I am greatly indebted to Eggleston for valuable facts regarding

the publication of this species, in substance as follows : Lindle

Botanical Register was the organ of the London Horticultural Society,

under whose auspices David Douglas explored the botany of the Pacific

Coast north of California. In 1914 this Society published an exact

copy of his journals. From them we learn that his first \ I '.

praemorsa, was collected about May 1, 1825, above Astoria on the

Columbia River. He secured seeds that were sent by a vessel sailing

October, 1825, and reaching England in 1826; from these flowering

plants were obtained at least as early as 1828. His specific name,

"bitten off" or "truncate," alludes, it is said, to the condition of the

rootstocks in the dry, sandy soil where they grew. Lindley tells us

in his paper that the drawing for t. 1254 that appeared in the Botanical

Register, August 1, 1829, -was made in 1828 in the garden of the 1!

ticultural Society. The artist, M. Hart, has figured only that
\

of the plant that appeared above the soil. It presents a luxuriant

specimen having six large flowers, four full-grown and eight small

leaves, and the tips of three basal stipules.

The plants in their native soil present an aspect quite unlike that

of those raised from seed in England. In the 32 sheets of V.

morsa in the writer's herbarium are to be seen specimen

couver Island, hit. 48j/^° N., south through Lake County, < ". ind

along the Sierra Nevada to the Stanislaus Forest in Tuolumn

Cal., lat. 38° N. These plants have normall) stout, sometimi

ing root-stalks, bearing at petaliferous flowering

stems, that, later, elongate and produce an abundan

flowers aiid seeds.

V. Bakeri Greene, Pitt. 3: 307, April, 1898

brous, depauperate form of V. praemorsa found in tl

Oregon and northwestern California.

Our line-drawing is of. a specimen collected in the i

Valley, Placer Co., I at., altitude 7,100 191
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Viola purpurea Kellogg, Proc. Cal. Acad. 1: 55. May, 1855. Spe-

cies No. 48.

V. aurea Kellogg, Proc. Cal. Acad. 2: 185, t. 54. Sept., 1862.

Both types are described in detail; V. aurea, Kellogg states was

"brought from Nevada Territory—an alpine species almost woolly in its

external appearance." A careful comparison of his descriptions leaves

no doubt as to their specific identity.

The species is well distributed through California. I have speci-

mens from six counties : along the coast from Santa Barbara, Kern.

Santa Cruz, and in the Sierra Nevada from Calaveras, Nevada and

Siskiyou. Jepson, in Fl. West. Mid. Cal., ed. 2, p. 266, Jan.. 1911,

gives the range of V. purpurea Kell. as "Coast Range peaks and high

mountain ridges: Loma Prieta, Mount Diabalo, Napa and Mount Hood

ranges and northward."

Our line-drawing is based on a herbarium specimen from Teha-

chapi, Kern Co., Cal., Agnes Chase coll., May 6, 1
(, 1(>; but it fails

to show the minutely white-villous foliage of the model.

Viola purpurea Kellogg, var. pinetorum Greene, Fl. Francis

1891. See also V. pinetorum Greene, Pitt. 2: 14. Nov., 1889.

This variety is abundant in the Lake Tahoe region of PI

County, Cal., and south, where the counties of Tuolumne, Cal

Alpine and Kldorado almost corner together. I first collected it near

Fcho Lake, Eldorado County, July 11. 1897, and in I'M- found it

common south of Truckee, Cal.

Our illustration is based on a herbarium specimen from 1

Lakes (altitude 7,540 feet >. Placer Co., Cal., Mrs. Viola Brainerd

and E. Brainerd, coll.. July 15, 1915.



110 Bulletin 224

Species No. 48b—Viola purpurea Kellogg var. pinetorum Greene



Violets of North America m

Viola purpurea Kellogg, var. venosa (Wats.) comb. nov.

V. Nuttallii, var. venosa Watson. Bot. King Exped. 35. 1871.

V. aurea, var. venosa Brewer & Watson, Bot. Cal. 1 : 56. 1876!

V. atriplicifolia Greene, Pitt. 3. 38. May. 1896.

V. Thorii Nelson, Bull. Torr. CI. 27: 193. 1900.

V. venosa (Wats.) Piper, Contrib. U. S. 111). 11 : 393. L906.

V. atriplicifolia Thorii Nels., Coulter's Man. 321. 1909.

Watson's original collection was made in the mountains of north-

west Nevada, "from the West Humboldt to the Watsatch usually n

the snow line." I have a specimen 1 from Plumas County, Cal., quite

like one of Watson's types.

The above synonymy indicates a wide distribution of this variety,

but a careful study of the specimens show- a marked samem

character except in the contour of the root-leaves, that vary all the

way from nearly entire to coarsely dentate or shallowly lobed ; and

these forms occur sometimes in the same locality.* This has made it

difficult for authors to determine to what species the variety should

be attached, if, indeed, it should not bear a specific name of its own.

To me, its affinity seems nearest to V. purpurea Kellogg, in the I

borhood of which it is frequently found in Nevada, California and

( )regon.

The line-drawing is of a plant from "Th< I iltitude

8,250 feet), Deer Park, Placer Co., Cal., Brainerd, coll., July 19, L915

Austin, coll., 1877. C. <> Prlnicle donor
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Viola chrysantha Hooker, [cones Plantarum, i. [9. 18 Spe

No. 49.

The description of Hooker and the accompanying plate are in

many respects faulty, apparently due to defects in the type specimen

or to its receiving some later injury. A more complete diagnosis was

given a year. later in Torrey and Gray's Flora 1: 143, 1838, where

the lower petal is correctly described as "slightly saccate at the bas<

The type of Douglas was collected at Monterey, lat. 36] • X

the coast of California. The fine color-plate here presented is from

a painting by Mathews, based on a dried plant collected at Big Bear

Lake, altitude 7,200 feet, near the city of San Bernardino, (a!.. Ma\ 26,

1917, G. D. LaMotte, coll.

This violet seems not to be abundant in any one locality, bin

has been collected in about 10 different counties, as appears by mounted

specimens in the University Herbarium at Berkeley, Cal. The writer

has a flowering specimen from Plumas Count}-, collected by Mr-. Ames,

1X76, and one from Shasta County, Alice Eastwood, Juno and July,

1912. Howell reports it from Medford, Ore., 21 miles north of the

California line. Probably many other stations will be found from

time to time in this large state extending through nine degrees oi latl

tude, a distance of 600 miles. The map shows that a state the lei

of California, if laid out on the Atlantic Coast would reach from

New York City as far south as Savannah, < la.

V. chrysantha was most appropriately called by the elder lb

the "golden flower." and may justly be classed with /'

V. Hallii and /'. cuneata as one of the most beautiful the

I 'aeifie coast

.

Bee color-plate, Bpeclei So. 19, opposite i»;>ur IM.
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Viola Sheltonii Torr. in Whipple Survey 35th Parallel, Pacif. R. R.

report 4: 67, t. 2. 1856. Species No. 50.

Five localities are given for this species in the Synop. Fl., namely,

Colusa, Lake and Plumas Counties, Cal., southern Oregon and White

Salmon Valley, Wash. In 1913, Eggleston collected it in Calavei

County, and in 1912, Miss Eastwood in Placer County, Cal. In Tor-

rey's original publication only the type station is cited, "hillsides, Yuba,

near Downieville, May 8 (1854, Dr. J. M. Bigelow)," Sierra Co., Cal.

V. bitcrnata Greene 1
is to me not distinct from /

'. Sheltonii except

as growing much farther east. I have a leaf of Greene's type which

is a good match for those of V. Sheltonii. The types of V. bitern

are C. F. Baker's No. 42, from Cerro, Colo., and No. 233, from I irand

Mesa, Colo., June, 1901.

These scattered stations stretching for over ?7? miles north

south will probably in time be connected with scores ol others.

Our line-drawing is a copy of the illustration "t. 2" thai appeared

with Torrey's original report in 1856.

1 l-lantne Hakori, ?> : 12. Nov., L901.
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Viola Beckwithii Ton*. & Gray in Beckwith Survey 41 -t Parallel,

Pacific R. R. report 2: 119, t. 1. 1855. Species No. 51.

The type came from Diamond Mountain, Eureka Co., Nev., "be-

tween Great Salt Lake and the Sierra Nevada." I have a specimen,

given me by Coulter, collected by Mrs. R. M. Austin at Plumas County,

Cal., about 250 miles west of the type station; one from Golconda,

I lumboldt Co., Nev., about 50 miles northwest of the type- station ; and

a third from Salt Lake City, Utah, A. O. Garrett, coll., April 19, 1912.

But most helpful of all is a large collection from Verdi, Nev., almost

on the Californian border, 20 miles north of Lake Tahoe, made April

1, 1921, and sent me well preserved by Mrs, Viola Brainerd Baird.

These specimens are quite hirsute as in the type, and reveal a flower

that may be thus described: Upper petals dark violet; lateral petals

lilac to white, the base yellow and bearded; spur petal longer, lilac,

the yellow base marked with 7-9 purple striae, but plants occur with

spur petal varying to white

Torrey, in his account of V. Sheltonii, 1856, casually sp<

the two upper petals of V. Beckwithii as "purple." and in the original

report of 1855, Torrey and Gray call them "deep violet." These two

terms are in substantial agreement with "dark violet."

The line-drawing is an exact copy of tsaac Sprague's i 1

;
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Viola Hallii Gray, Proc. Am. Acad. 8: 377. 1872. Species N

This is one of the rarest of the 25 North American violets sel<

for our color-plates, and among the latest to receive recognition, h

was originally published in Gray's report of the plants collected by

Klihu Hall in Oregon. Fourteen years later in his revision of North

American violets 1 he redescribed it as follows:
—

"Glabrous through-

out; the leaves of ovate or oblong or of irregular outline, sub-pinnately

or pedately about twice parted into lanceolate or linear lobes, their

tips obtuse or acutish and callous apiculate, veins or ribs indistinct ;

upper stipules commonly foliaceous, often enlarged and laciniate or

entire; upper petals deep blue, others yellow or cream-color. From

Salem, Ore., to Humboldt County, Cal. More caulescent than the

preceding."

—

V. chrysantha, V. Beckzvifhii. V. Sheltonii.

To this should be added Dr. Hall's description of the living plant '}

"Two upper petals dark, velvety purple, almost black, lowest petal

white with yellow-veined base, lateral petals same color- with short,

hairy patch on claws." This indicates a flower much like thai of

V. cuneata, see color-plate species No. 64. In the Synoptical Flora

the term "violet-purple" is used for the upper petals of both spec

The rare occurrence of V. Hallii is indicated by the fad that it is

now represented in the Herbarium of the University of California b)

only three mounted specimens, viz.

:

1. Salmon Mountains, Parker Co. and Trinity Co., Cal., July.

2. Kneeland Prairie, Humboldt Co., Cal., May.

3. Buck Mountain. Humboldt Co., Cal., altitude 5,000 feet, June.

"Near the summit, frequent in gravelly, open spots in the chap-

paral."

The color-plate is of a water-color by Mathews (May, 19

based on a specimen in the Gray Herbarium from Grant's P

the color after description in the Synoptical Flora, "Petals

two-colored, lateral and lower \ellnw or Cream color."

The line-drawing is from the same specimen, with added 1

1 Bot. Gaz. 1 1 : 258-6. Nov., L886
• Fn letter from Mrs Viola Bralnerd Balrd i

Bee ;iis<» color-plate, Bpeclei Wo. It, oppoilte paft
'
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Viola trineryata Howell, Gray in Bot. Gaz. 11: 290. Nov. 1886.

Species No. 53.

V. chrysantha var. glaberima Torr., Bot. Wilkes Exped. 238. 1n~4.

V. Beckwithii var. trinervata Howell, Bot. Gaz. 8: 207. L883.

Through the kindness of Mr. W. R. Maxon, Associate Curator

the National Museum, I have been able to examine seven she< n-

rare species as described in the following table:

Nun
Date of National

Station . Lat. Collector Collection Eerbax

Interior of Washington Wilkes Explor- 1841. 7474
Territory ing Expedition.

No. 1106.

Klickitat County, Wash. 45° 54' Thomas Howell. April, 1882 7476
"iv\ herb.
Wm. .M. <';m-

by."

North Yakima, Wash. 46° 38' From Frittilla- 7;

ria Club, L890.

Juniper Springs, Malheur John B. rune 15, 1896. 276 193

Co., Ore., Alt. 4,:5:
,
,r, Leiberg, 2280.

feet.

Hill near Ellensburg, Wash. 47° Kirk Whited, April 8, 18

No. 606. in II.

Mount Rainier Forest Re- 46 55' .J. B. Fleet. June 5, L899. 116

serve, Wash.

Stehekin, eastern Wash- 48 16' David Griffitha June, 1902,

ington. & J. S. Cotton, in Q.

The color of the petals may be learned fairly well from the n<

of collectors or from the dried specimens. In the Bot. Gaz., I8i

Gray quotes Torrey as saying in his 1874 paper thai "the upper pet

are purplish and the others yellow (doubtless from Pickering's m

Howell in his Flora of northwesl America, March, 1897,

petals dark blue, the others pale blue with a yellow ba

ably is a no1 infrequent misuse of the word "blue" for "viol<

commonly speak of "the blue violets," avoidhij

term "violet violets."

In specimen No. 7475 National Herbarium the up]

plainly dark violei as in /
'. BeckunthU, and one 'pir •

ti iae on its lower half. The upper dai k petal

specimens No. 366336 and No. 527 524 Nat'l 111..

Our line-drawing is from specimen Ni TIIIL. I II

coll., April. 1882, "ex herb \\ m M < anb)





Violets of North America 123

V. hastata Michx., Bor. Am. 2: 149. 1803. Spe< ies No

The species was well described by Michaux, and also nine \.

later by Pursh. LeConte, 1826, for reasons that will appear lat

garded V. tripartita Ell. as a variety of V. hastata, and Gray 40 car.

afterward endorsed this opinion. 1 But there is a radical difference

between the two. The rootstock of V. hastata is brittle, whitish, and

has capillary roots; that of V. tripartita is woody, brown, and 1

coarse, fibrous roots. A comparison of the color-plate of the forn

with the line-drawing No. 56 of the latter reveals their specific unlike-

ness, both in foliage and rootstock.

But V. tripartita is closely associated with a form having uncut

leaves: V. hastata var. glabcrrima Gingins in DeCandolle's Prodromus

1: 300. 1824. This was published in 1900 as /
'. tripartita var. gla-

berrima (Gingins) Harper, 2 a plant often found in the vicinity of Milt-

more and Tryon, N. C, and as far southwest as Tuscaloosa, Via. The

writer has visited these stations and found Elliott's species and I larper's

variety of it to be often associated and intergrading. The habitat

that well described by LeConte
—

''dark forests and ravines where the

soil is enriched by dead leaves and rotten wood." lie speaks ol its

close relationship to V. pubescens, so that it may be doubted if the two

are distinct. Two of his water-colors well represent V. tripartita I

and Harper's intergrading variety.

Rut it is evident in the light of recent discoveries that we have

here a ease of dimorphism where a species and it- variety for

generations interbreed, d'his we have seen occurs with V. Briti

and V. pectinata, also in V. lobata of the Wesl and its variel

grifolia Watson; and in other genera than Viola. \ noted exampl

Phaseolus multiflorus, an American species with scarlet fl<

seeds, but interbreeding even in the wild with an albino

V. hastata is found from Pennsylvania and ( >hio soutl

' ounty, Fla., about 30 miles southwest of Tallal usuall

woodlands. Our color-plate is based on a herbarium s]

Tryon, X. C, Brainerd, coll., April 7. 1909

of my Distribution of Eastern North American

1 Bot. Gaz. i i : 291 Soy
- Hun Ton Bot Club
see eolor«plate, Rpeclei Not >•. oppo»lt< i»hr< I
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Viola lobata Benth., PI. Hartweg. 298. Species No. 55.

This species is almost confined to California, its range is from
the Yosemite Valley north to Nevada City, thence north to the con-

tiguous counties Plumas, Butte and Siskiyou, and four miles north of

California to Siskiyou, Ore.

The synonym V. sequoiensis Kellogg 1 came from Nevada City,

Nevada County. Mrs. Baird and I visited the station July 31, L915, and

collected numerous specimens—all typical V. lobata. The supposed

Sequoias proved to be firs.

The dimorphism of V. lobata and its var. integrifolia Watson1
is

discussed under V. hastata Michx., sp. No. 54; see also under /
'. tri-

partita Ell., sp. No. 56. It is gratifying to know thai \)v. Gray8

fully recognized the confluence of V. lobata with its digitately cleft or

lobed leaves, and its very distinct variety "with mostly deltoid or

rhombic-ovate, often caudate-acuminate leave

( )ur line-drawing is a reproduction of fig. 55, / . sequoien

Kellogg.

1 Proc. Cal. Acad. 2 : is:., fig. 55. 1863.
'-' V. Brooksii Kellogg. Cal. Hort. 9: 281. 1879.
Bot. <J;i/.. I 1 : 290. Nov., L886.
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Viola tripartita Ell., Bot. S. C. & Ga. 1 :302. 1817. Species No. 5

The type of Elliott's species came from near Athens, Jackson Co.,

Ga., hut the species is best developed in the western mountain- of the

Carolinas. Its botanical history is connected with a plant having un-

cut foliage usually growing with it. This was first described by

Schweinitz 1 as "V. striata LeConte and Nobis. Non /
'. striata aucto-

rum." His description is detailed and exact and the plant can be p
tively identified. Two years later it appeared as /

'. hastata var.

glaberrima DC, Prodr. 1 : 300. 1824.

In 1826, LeConte in his monograph of Viola2 held the plant to be

doubtfully distinct from V. pubesccns Ait., but published both this and

V. tripartita as varieties 1 and 2 of V. hastata. Two of his extant

water-colors are: (1) Typical V. tripartita; (2) a plant somewhat

resembling V. pubesccns Ait. in foliage, but not in pubescence nor in

cordate leaf. In 1900 the latter plant was renamed /
'. tripartita Ell.

var. glabcrrima (Ging.) Harper.

With the new century, material accumulated rapidly. Many s]

mens were distributed from Biltmore, X. ('.. by Pollard, by Eggleston,

and from Oconee County, S. ('., by II. I). House. In April, 1909 and

in 1910, I visited the stations in Biltmore and Tryon, X. C, and in

Tuscaloosa, Ala., and found the uncut-leaved variety usuall)

with V. tripartita and variously intergrading with it. Sec Mo

and 174 of Distribution, 1^10, for these two forms.

As already stated under / '. hastata, sp. No. 54, Wi

evidently a case of dimorphism, where a species repeatedl) inter!,

wiih its variety and the crossing is followed by Mendelian i

The line-drawing is of a specimen from Biltmore, N. ( .

1910.

1 Am Jour. Bel. 5 : 78 Apr II, I

Ann Lye N Y 2 IB] I

Bull Ton CI 27 337 i
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Viola glabella Nutt. in Torr. & Gray Fl. 1: 142. 1838. Species

No. 57.

Gray 1 states that this is "a Pacific species ranging from the middle

parts of California to Alaska and to Japan; its northernmost forms

coming too near the Asiatic, V. uniflora L., while its most eastern in

the northern Rocky Mountains are not easily distinguished from /
'.

pubescens."

The most northern station represented in my herbarium is Prince

Rupert, B. C, lat. 54° N. ; thence it ranges south in two different lines,

one near the coast, often at sea-level, to Marin County, Cal.. the other

more inland through Salem, Ore., and along the Siena Nevada, ;it

altitudes from 3,500 to 7,500 feet, to the Yosemite Valley, Cal., lat.

38° N. All these stations are congenial to this Alaskan species, a-

they have about the same low temperature, due to the northern currents

of the ocean on the east and to the snows of the Sierra Nevada on

the west.

A few stations for V. glabella occur in northeastern Washington,

northern Idaho and Montana; bul /'. pubescens and /
'. eriocarpa, the

nearest of kin, though markedly different, occur only 800 miles to tin-

eas t.

Our line-drawing is of a herbarium specimen from Five I

(altitude 7,540 feet). Placer Co.. Cal.. coll.. Mrs. Viola Brain<

Baird and E. Brainerd, My 15. 1915.

1 Bot. <!:iz. 1 I : 291. Nov., 188G
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Viola eriocarpa Schwein., Am. Jour. Sci. 5: 75. 1822. Species No.

Viola pubescens Ait., Hurt. Kew. 3: 290. 1789. Species No.

58.

These two species are best discussed together. The line-drawings

show their marked unlikeness when isolated from each other. But

when growing together their characters are more or less commingled.

We have discussed a similar confluence of V . fimbriatula, I ' . etnarginata

and V. sagittata. For this exchange of characters between two allied

species DeVries 1 coined the word "vicinism."

The most characteristic V. pubescens is found from lat. 40

49° N., between Nova Scotia and the Dakotas ; farther south it occurs

mainly in the Appalachian Mountains. Schweinitz says it is ne\

met with in Salem, N. C. Typical V. eriocarpa is found from lat 35

to 36^4° between western North Carolina and northeastern ( Oklahoma.

Schweinitz devotes a whole page to the description of V. eriocarpa,

tabulating a dozen points of distinction. An additional mark- i

ference is the coarseness or fineness of the dentation. I sually the

stem-leaf of V. eriocarpa has 25 to 30 teeth, that of V. pui'c

to 45.

In connection with this description, note line-drawing on both

pages 130 and \32.

Sp. clef and Varieties, p. 188. L904
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Species No. 59—Viola pubescens Ait.



Species No. I! ( Yinlji eh r\ s;i nl li.i !





Species No. 52a Flola Rallll Qraj





Specie No 6 1 \ lols en neatu
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Schweintz at first called his plant scabriuscula from "the disp

hairs on the nerves" and under V. pubescens a variety scabriuscula, is

given in Torrey and Gray's Flora, 1838, citing "/'. scabriuscula

Schwcin. MS." In 1886, Gray well said it "should have been named

glabriuscula for it really is not scabrous." In habitat /
'. pith,

affects dry, rich woodlands, V. eriocarpa, low open woods and rich

meadow bottoms.

Our illustration of V. eriocarpa is from a herbarium specimen

collected near Muskogee, Okla., March 31, 1908; thai of V. pubesct

is a copy of Reichenbach's Ic. PI. Crit. 1 : 45. t. 53, fig. 111. 1823. Spe-

cimens of V. pubescens may be seen in Nos. 126 and \17 of my I'

tribution of Violets, 1910, and of V. eriocarpa in Nos. 144, L45, I

and 147.
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Viola rugulosa Greene, Pitt. 5: 26. Sept., 1902. Species No. 60.

The most northern station known is Hazelton, B. C, lat. 55^°,
Prof. J. K. Henry, June 11, 1915. It is reported in seven states to the

south and east of British Columbia.

1. Montana: Park and Sweet Grass Counties, Eggleston, May
11, and June 25, 1912.

2. Wyoming: Dale County, Greene; Laramie, Coulter.

3. Colorado: Boulder, Fort Collins, Eldora; abundant material

from D. M. Andrews, E. Bethel and E. R. Cross.

4. Nebraska: Missouri River bluffs, Dixon County, A. A. Hunt

Coll., June 18, 1900; sent out from U. S. Nat'l Hb. as V. canadensis.

5. Minnesota: along Mississippi River at Fort Snelling, 8 miles

below Minneapolis.

6. Iowa: 111. Fl. 2: 559, 1913. Station not reported, probably on

the river below Fort Snelling.

7. Washington : First Thought Mountain, Colville Forest, Stevens

County, 4,000 ft. alt., July 19, 1916; 13128, Eggleston.

In its characters the species connects V . pubescens with /
". cana-

densis. It is noteworthy for its vigorous branching stolon-, well under-

ground, by means of which the plant spreads rapidly in the wild and

in the garden, quite after the manner of Quitch-grass (Agi / >

repens). This character escaped the attention of Greene whi the

rootstock does not seem to differ from that of V. canadensis. 1'

tracted my attention when growing plants were examined in the New

York Botanical Garden which were received through Mr Andrews

from the Boulder station. This led me to secure live plan;- from

Snelling, through the kindness of Clement, to determine if they \\

not also stoloniferous. Greene applied the name rugulosa only to the

Minnesota plant; that of the Rocky Mountain region he named,

later, V. Rydbergii. But the one is hardly distinguishable From the

other.

The illustration of V. rugulosa is copied froma u

May, 1915, of a specimen ex horto Middlebury, V I . trai -;•' nt< I from

Fori Snelling, Minn., 1911. No. 138 of mj Distribution, 191

sents the Rocky Mountain plant, cultivated from Boulder since I*

P.ronx Park, N. Y., and also later al Middlebury, \ I



136 Bulletin 224

Species No. 61—Viola canadensis L.



Vjolets of North America 137

Viola canadensis L. Sp. PL 936. 1753. Species. No. 61.

This, the most widely distributed North American violet, rai

from New Brunswick to Saskatchewan, in the east, south to Alabama,

and in the Rocky Mountains south to Arizona and New Mexico.

Its habitat is wooded uplands, or in the South, mountain forests.

Schweinitz, who lived at Salem, N. C, half way between Raleigh and

the Blue Ridge, says it is rarely found there and exclusively in the

higher mountains. I have a fruiting specimen from the mosl western

county of South Carolina—House No. 2080, May 5, 190(3—and I col-

lected it in flower April 21, 1910, at Mount Tryon, X. C., and n<

Tuscaloosa, Ala., March 28, 1911, lat. 33°—the most southern known

station.

Greene, 1 loth to believe one species could have so wide a range,

published four "segregates" that do not appear to be specifically dis-

tinct. One he named V. geminiflora, the type from Nez Perce County,

Idaho. Heller, June 20, 1896, lat. 46; r. I collected it August 2\.

1897, on Sulphur Mountain, Banff, Alberta. altitud< ft., lat. 52

and have a specimen from Millspaugh, collected June 9, L913, at

Ephraim, Door Co., Wis., lat. 45° 12'. that matches well with the t

previous collections. Jt seems to be only a state of
/

'. canadensis not

infrequent, where only two flowers appear at the summit oi the stem.

1 regard V. discurrens, V. neo-mexicana and /
'. muriculata as also

unsatisfactory segregates.

We have selected to illustrate /
'. canadensis a reproduction ol

Reiehenbach's t. 54, fig. 113, Ec. PI. Crit. 1 : 45, 1823. The two '•

details represent the tip of a leaf and a sepal enlarged; but the

of the plant is reduced to one-half its natural size.

1 Pitt. 6 :24. Sept., iool\
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Viola scopulorum (Gray) Greene, Pitt. 5: 27. Sept., 1902. Specie-

No. 62.

V. canadensis var. scopulorum Gray, Bot. Gaz. 11 : 291, Nov., 1886.

Gray describes this variety thus: "A diminutive and depressed

form of which the most characteristic form was collected in Clear

Creek Canon (Colorado) by Greene." This brief account is fully

supplemented by Greene in Pitt. 5 : 27.

Through the kindness of Mr. E. Bethel and E. R. Cross, I re-

ceived living plants from the type station 1 and dried specimens from

the vicinity, and after growing the plant for three years was thoroughly

convinced of its right to specific recognition. The length of tin' stem

and the size of the capsule, leaf and seed are but half that of /
'. cana-

densis. The stem branches freely, each branch bearing flowers and

abundant fruit as the season advances.

Our line-drawing is from a herbarium specimen ex horto Mid-

dlebury, Vt., May 15, 1913, transplanted from Boulder, Colo., July.

1912. E. Bethel, collector and donor.

1 Clear Creek Canyon, Colo.
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Viola ocellata Torr. & Gray, No. Am. Fl. 1 : 142. |ulv, 1838. Spe-

cies No. 63.

A woodland species of limited range from Cow (reck Mountains,

Ore., to Monterey County, Cal. The tipper petals arc dark purple;

the lateral pale yellow to white with a violet spot at base of each, a

character that suggested the specific name "the two-eyed violet"; the

lower petal also yellow to white, larger, with several violet striae 011

the lower half. The rootstocks are often long and stolon-like, several

from a bunch of coarse, fibrous roots; from them arise one or more

radical leaves and flowering stems with a tuft of scarious stipules at

the base.

Beautiful specimens of this species were collected April 15. L916,

in the Santa Cruz Mountains by my daughter. Mrs. Viola Brainerd

Baird, of Berkeley, Cal. When put in press, strips of thin paraffin

paper were laid over the flowers, to prevent their fading from contact

with air or moisture. This method was so successful that even now

after six years the color of the flowers, when the paraffin papei

removed, is nearly as good as in Mathews' water color of this beautiful

violet.

Tin' line-drawing is based on a herbarium specimen i! «»in M«»nnt

Tamalpais, Cal., just north of the ('.olden Gate, collected June 6, 18

by Miss Alice Eastwood.





Violets of North America 143

Viola cuneata Watson, Proc. Am. Acad. 14: 290. 1879 ies

No. 64.

One of the rarest of our western violets first collected in June.

1878, and described by Watson as follows: "glabrous: stem a span

long, leafy, ascending from a short rootstock ; leaves rhombic-ovate,

acute, alternate at base with a slender petiole, crenately toothed abo

.

petals deep purple, more or less bordered or blotched with white

beardless, 4 lines long; spur very short, yellowish; capsule glabrous.

Humboldt County, Cal., on a high, open ridge south of Trinity River;

V. Rattan, June, 1878. Allied to V. occllata and V. Hallii" At about

the same time this description also appeared in Brewer and Watson's

Bot. of Cal., vol. 2, p. 433.

In Gray's final revision of Viola, November, 1886. he says under

V. cuneata Wats., "mountain woods in the northern pan of California

and adjacent Oregon. Distinguished from the preceding < V. ocellai

by its smoothness and its rhombic-ovate or cuneate leaves, only the

radical ones cordate." I have a specimen of this rare spe llected

by Miss Alice Eastwood in the northwest corner of California, G

quets, Del Norte County. April 23. 1907; and also specimens from

"dry soil in open forest, old Eddy place on Eddy Creek, Shasta For

Cal., altitude about 3.500 ft., Eggleston 11,563, Vugusf 11. 1915

Upon one of these latter plants is based the color-plate of this spec

the flower being drawn like those of V. ocellata as described in the

Synoptical Flora.

Thai the species is still rare is shown by the fact that Mrs V

Brainerd Baird has recently reported thai the mounted specimens

California in the University Herbarium al Berkeley are all

three northern counties on the coast and from the tWO adjacent

of Trinity and Siskiyou.

Set eolor-plftte, Bpeclei Jfo. si, opposite !»»«:••
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Viola Flettii Piper, Erythea 6: 69. 1898. Species No. 65.

Only four sheets of this rare and distinct violet are in the Na-

tional Herbarium, viz.

:

1. The type: "Seams of rocks, Olympic Mountains, Wash.,

July 20, 1897, collected by J. B. Flett, Tacoma, Wash." No. 529,412

Nat'l Hb.

2. Another specimen, "Rocks and crags, summit of Olympic

Mountains, July 20, 1897, collected by J. B. Flett." A "cotype." No.

354,059 Nat'l Hb.

3. High cliffs of the Olympic Mountains, near Mount Constance,

August, 1898, collected by J. B. Flett. In fruit, No. 529,411 Nat'l lib.

4. Talus slopes near summit of Mount Angeles. Clallam Co.,

Wash., July 1, 1908, collected by J. B. Flett. No. 620,483 Nat'l III..

This mountain is near the south coast of Strait of Juan de Fuca, long.

123 J/J
° W.

In Piper's Fl. of Wash., p. 394, 1906, a specimen is cited collected

by Henderson, No. 1847.

In Piper's and Beattie's Flora of the Northwest Coast, p. 243

(1915j we are told that the species seems most nearly related t<> V.

cuneata Watson (1870), i. e., in the structure and color of flower; but

in aspect (i. e., foliage) the plant more closely resembles /

'. glabella.

Tiper describes the petals as "lavender-violet, yellow at base with dark

purple veins." Some indication of the color of the petals is to be found

in the type specimens and in that Mom Mount Angeli

1. The upper petals are dark violet on outer surface or in bud.

2. The lateral petals are striate on the upper sui face and

3. The spur petal is violet with long ;md numerous dark lines.

The flower is thus much as in V. cuneata or / ocellai

Our line-drawing is based for flowers on specimen

Inly 20. 1897; for fruit on specimen 3, Mount I

1898.
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Viola striata Ait., Hurt. Kew. 3: 290. 1789. Species No. 66.

Its habitat is low, shady ground and along streams ; its range.

New York to Minnesota, south to Georgia, and southwest Missouri,

but apparently rare in the prairies of the Middle West. The specific

name was doubtless suggested by the 8-10 purple lines, or striae, by

which the spur-petal is adorned for over half its length. It is one of

the most variable of our eastern violets.

Apparently the species does not occur spontaneously in New
England; the station reported for Connecticut is not recognized in the

catalogue of the Connecticut Botanical Society, 1910. But in May,

1906, Mrs. Emily (Hitchcock) Terry sent live plants from her garden

in Northampton, Mass., which have since increased with me amazingl)

in number and in size. One large clump dug up August 23, 1921. had

a mass of long, fibrous roots, often branching, and 60 stems bearing

cleistogamous flowers and capsules.

V . ochroleuca and V . repens of Schweinitz 1 are plainly synonyms

of V. striata Ait. His long account of the habits of these plants as

he found them in Salem, N. C, is most instructive. /
'. ochroleuCQ

is tall, large-flowered, in rich soil, borders of ponds and meadows,

flowering in April, with large, oblong-lanceolate, "quasi-ciliate" ax-

illary-stipules. V. repens is decumbent, spreading and even creeping,

with smaller flowers in May, on the rocks of the Saura Mountains in

considerable patches, the axillary-stipules ovate, strongly fringe :
I

might suspect that V. repens was a local form whose prostra :ms

rooted and became stolons, as in the kindred species
/

'. WaXU

On my southern trips in April, 1908, L909 and 1910, 1 collected

V . striata at several stations in the higher mountains of western North

Carolina. One of these is No. 164 of my Distribution of Violets, 1910.

In No. 165 is to be seen the autumnal state <.t" the specu in

Middlebury, Vt., from the Northampton stock.

The line-drawing is a reproduction of Reichenbach' mtae

Criticae" 1: 45, t. 54, fig. 112, 1823; hi- specimen I to be from

Philadelphia.

Am. Jour. Sol. V: 09-71. April, 1822.
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Viola conspersa Reichenb., Plantae Criticae 1: 44, pi. ?2, fig. 108.

1823. Species No. 67.

In addition to the color-plate we give a line-drawing of Reichen-

bach's fig. 108. In his description he states that the leaves arc- marked

with black dots and lines on the lower surface, as is represented by the

detail marked F in the line-drawing. This appearance doubtless di-

gested the specific name conspersa, i. e., besprinkled. However, this

dotted or minutely speckled herbage is not a proper character, but the

effect of a fermentation induced by enzymes in specimens poorly dried

or later exposed to moisture and heat. 1
It has been observed in many

species of Viola, and has suggested other specific names. Schweinitz,

unaware of Schrank's V. labradorica, named specimens from Labrador

V. punctata because they were covered with raised glandular dots.

V. maculata Cavan, from the Falkland Islands, is another similar

name.

The earliest recognition of the plant is supposed to be the
"/

'. asari-

folia" of Muhlenberg's Catalogue; but this is a "mere name" and is

antedated by V. asarifolia Pursh. Torrey3 published it in 1824

V. Muhlenbergii. Later, Gray 4 disposed of ii as "var. Muhlenl

of V. canina L., an old world species. There the matter rested until in

Britton's 111. FL, 1st ed.. 1897, it was incorrectly identified with /
'.

labradorica Schrank. In March, 1911. the present writer called

tion to V. conspersa Reichenb. as the oldest available name."

The known range of the species is from eastern Quebec to Minne

sota and south to the mountains of northern Georgia. It is closely

allied to V. adunca (No. 71) and to V. labradorica, which is \<>\\\v\

as far north as Greenland, and takes the place of / \ c >nspei 1

;

;i N<

foundland. Farther south /
'. labradorica occurs only in the h

mountains of New England. See line drawing No. 68, oi .1 specimen

of this from Mount Albert, Gaspe District, Que.

'• Bee footnote, Rhod. L5 : L10. June, 1

foiiis. . . . punctia glandulosla teel
; PI. IT. s. I : 266.
1 Bot. Gaz. l l : 292.
[

- Bull. Ton*. CI. :••
: L9 •

Bee also eolor-plate, Bpeclei tfo. <;t. Dppcmlt* part Iff.
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Viola labradorica Schrank, Denksch. Bot. Gesell. Regensb. 2: \2.

1818. Species No. 68.

V. punctata Schwein., Am. Journ. Sci. 5 : 67-68. 1822.

V. Muhlenbergiana Hook., Fl. Bor. Am. 1: 178. 1830.

This small species ranges from Greenland south along the Labra-

dor coast to Newfoundland, where it takes the place of V. conspersa

Reichenb., thence lo the mountains of the Gaspe Peninsula, altitude

2,300-3,500 feet, and of Maine, New Hampshire and New York. In

habitat it reminds one of V. glabella of the far west, that ranges from

arctic Alaska to middle California, near the cold waters of the

or in the highlands of the Sierra Nevada at an altitude of 3,5

7,500 feet.

Schweinitz, when living at Salem, N. C. received specimei

Schrank's plant from his "revered friend. Rt. Rev. C. G. Hueffel,"

then a Moravian missionary in Labrador. In ignorance of Schrank's

name he published the plant as V. punctata because of its minutely

speckled herbage.

Our line-drawing is based on a herbarium specimen from Mount

Albert, Gaspe District, Que., Collins and Fernald, coll., August 11.

1905.
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Viola Walteri House, Torreya 6: 172. Aug., 1906. Species No. I

V. canina Walt., Fl. Car. 219, 1788; not L., 1753.

V. striata Ell., 1817; not V. striata Ait., 1789.

V. debilis Schwein., 1822; not V. debilis Michx., 1803.

V. Muhlcnbcrgii var. multicaulis T. & G. Fl. 1 : 140, 183S.

V. multicaulis (T. & G.) Britton, Mem. Torr. CI. 5: 227. 1894; not

Jordan, 1852.

This species is found in dry woodlands from Kentucky to South

Carolina, south to Gainesville, Fla., and west to Texas. It flowers in

early spring from a tuft of radical leaves; later it sends out an ascend-

ing but soon prostrate stem, bearing cleistogamous flowers through the

season and at length rooting at the tip. In this method of reproduction

it resembles V. odorata, classed as a stemless violet with surface run-

ners that bear leaves and cleistogamous flowers and later form n

plants. We have in V. Walteri a line illustration of the metamorphism

of stems into stolons.

The line-drawing shows a flowering stem, collected al Mansfield,

La., March 28, 1910, and a fruiting stem ex horto Middlebury,
v

.

August 29, 1911, transplanted from the Louisiana station.
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Viola reptans Robinson, Proc. Am. Acad. 27: 165. 1892 Species
No. 70.

V. Pringlci Rose & House, Cont. U. S. Nat. Mus. 29: 444. 1905.

The description is based on material collected in November, 1890,
among the hills of Patzcuaro, Michoacan, Mex. (C. G. Pringle's No.
3591). For petaliferous flowers it should be supplemented by collec-

tions made in spring or summer.

Through the courtesy of Mr. W. R. Maxon, Associate Curator,
the following specimens have been secured for study from the National
Herbarium.

Town

Cuernavaca

Pachucha

Salazar

Patzcuaro

Canon San
Luis Moun-
tains

Animas Valley

State

Morenos

Hidalgo

Mexico

Michoacan

Southwest
corner of

New Mexico

Latitude Collector

18° 55' Rose and Hough

20° 10' Rose and Hough

19° 30' Rose and Painter

19° 30' C. G. Pringle

Date
collected

Number
in

National
Herbarium

5/27-30/99

6/1/99

9/4/03

7/3; 10/14/92

Dulce, Apache New Mexico 36° 55' Paul C. Standley
Reservation

31° 30' Dr. Edgar A. Mearns
f 9/11/93

J

1

[ 10/2/93

8/20/11

346,787

346,440

451,657

7,491

233,392

234,593

687,120

The petals of F. reptans are said by Robinson to be white with

blue lines, but in one flower of No. 346 440 Nat'l Hb. the spurred petal

has a distinctly violet color. Its form is here seen to be broadly

cuneate marked with numerous delicate lines, the lateral petals having

only a few branching lines from the bearded base.

The long range of the species northward from Cuernavaca to the

north line of New Mexico, a distance of 18° in latitude or 1,243 miles,

is noteworthy. But the southern stations are in the cool mountains

of the Mexican plateau, which extends along the continental divide to

Dulce, the station for No. 687 120 Nat'l Hb., where the altitude is

7,256 feet.

The line-drawing is based on Pringle's specimen No. 7\ ( A Nat'l

Hb., from the type station, collected the same year (1892) thai the

species was published by Robinson.

Excellent specimens are found in the Pringle Herbarium, Univer-

sity of Vermont.
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Viola adunca J. E. Smith, Rees's Cyclopedia 37, Viola No. 63. 1817.

Species No. 71.

The type is said to be a plant brought by Mr. Menzies from the

west coast of North America. The species is a northern one, growing
in sandy or sterile soil and extending across the continent from eastern

Quebec and Maine west to British Columbia—reaching southward in

the Rocky Mountains to northern New Mexico, and along the Pacific

coast to central California.

The plant is well marked by the downy pubescence of stem and

leaf, the long spur of the flower, the abundance of cleistogamous fruit

in late summer and by its dark brown seeds. But a plant of such wide

range naturally assumes various aspects which tempt to the making of

new names. The species, however, was disposed of by ( iray 1

as simply

a variety of V. comma L., coordinate with var. Muhlenbergii i now

V. conspersa).

Soon began a movement in the opposite direction. In 18972
in

Britton's 111. Fl. the plant was described at the suggestion of Dr. Ryd-

berg, as V. arenaria DC. 3

The radical difference between these two species was set forth

by the present writer in Rhodora 15: 106-111, pi. 104. June, 1913.

Several other misapprehensions regarding V . adunca were pointed out.

For example, the hooked spur that suggested the specific name is a

most variable character, often tapering to a point instead of forming

hook, and often forming one or more protuberances on the upper side.

Several pseudo-Species have been founded on these trivial nial forma-

tions, such as V. oxyceras (sharp-horned), V. odontophora (toothed),

V. unguiculata (clawed), V. drepanophora (sickle-bearing),
/

'. matnil-

lata (nippled), V. uncinulata (finely barbed). Watson would distin-

guish all the forms with straight, blunt spurs as var. longipcs, But

both straight and hooked spurs arc at times to be seen on the same

plant. Greene has based numerous species on the contour oi the U

and on the character of the pubescence. A complete list of synonyms

would contain 50 or more names.

The color-plate is of a specimen from a sterile pasture in

Bristol, Vt, Mav 24, 1914.

The line-drawing is of two plants from Lake Shawnigan, \

couver Island. B. ('.. rim'. J. K. Henry, coll., Ma) 9, 1915 Hie

smaller plant shows a nearly stemless form

1 Rot. (J;iz. 1 I : 292. NOV., 18*
in. Fl.. 1st ed., 2 : 154. i

•' PI. Franc, l
: 806, 1816

sec also color-plate, Specie* So, 71, opposite |»»f« liti
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Viola Howellii Gray, Proc. Am. Acad. 22: 308. 1887. Specie. No.

72.

The history of this rare species of the Pacific coast is interesting.

It was first collected by Thomas Howell near Portland, Ore., in conifi

ous woods. In the Bot. Gaz. for November, 1886, Gray "somewhat

doubtfully" referred it to V. mirabilis L. with this brief description:

"Stipules entire or nearly so, linear; flowers on scapes from the root-

stock and few on 1- to 3-leaved ascending stems pretty large." A year

later, however, he published V. Howellii as given above, in his

"Flora of Northwestern America," p. 72, March. 1897, Howell gives

a fuller and better description of the Portland type. In the Synop.

Flora, October, 1905, two additional stations are cited : Klickitat County,

Wash., Suksdorf, May, 1885, and Salem, Ore, Henderson. In Piper

and Beattie's "Flora of the Northwest Coast," p. 243, 1915, the range

is said to be "prairies and open woods, Vancouver Island to 1 1

"

I find some additional data as to range in my own herbarium.

(1) Shawnigan Lake, Vancouver Island, B. C, J. K. Henry, May 8,

1912; (2) woods, Nanaimo, Vancouver Island. J. K. Henry, July 2,

1912 and April- 8, 1915; (3) a live plant was sent me September 11.

1917, from near Salem, Ore., by Geo. M. Darrow, and was grown for

several years, bearing flowers and fruit in abundance, apparently not

much modified by its new environment; (4) along Mosquito ( reek,

altitude 600 meters, Okanogan County, Wash., Eggleston, No, 1
;

' I

July 14, 1916, west of ColviUe Forest and aboul 20 miles south

British Columbia line.

Our illustration is based on a tracing of one of Suksdorf

mens from western Klickitat County, Wash., above cited No 91

of the Field Museum, Chicago, reduced to two thirds the nati
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Viola Langsdorfii Fischer; D. C. Prodr. 1 : 296. 1824. Specie

73.

The type, from Aleutian Islands, Alaska, was collected by Cha-

misso, a distinguished son of a French nobleman, of whom we find an

interesting account in the Encyclopedia Britannica. In 1815 he \

appointed botanist on the Russian ship Rurik, and sent on a three yea

voyage of exploration around the world. The type of the violet v.

published in Moscow by Regel as a variety of V. mirabilis L. From

one of his figures we copy a line-drawing showing a stemless form

the species.

In 1893 the writer received from a former pupil, Rev. Dr. John

Chapman, now a missionary of the Protestant Episcopal Church in

Alaska, specimens of V. Langsdorfii from the type station on Unalaska

Island. The plants are small without apparent stems, but the flowers

are large, with broad petals, the three lower bearded at the baa

Prof. J. K. Henry of Vancouver City, B. C, collected < Ma

1895) beautiful specimens of this violet on the moist margin of Lake

Shawnigan, Vancouver Island. Our color-plate is based on two stems

of this collection, in which the brown rootstoeks are seen to be distinct

from the short, green stem bearing a bud at the tip. In other plai

this stem is one to one and one-half inches in length

In the Synoptical Flora a station is reported from Oregon, and in

Howell's Flora of Northwest America, 1897, from Crescent City. Del

Norte Co., Cal. ; but it was left for Mrs. Viola Brainerd Baird to find

a still more southerly station on the coast of California. ( h\ July 20,

1915, we visited Fort Bragg and Noyo in Mendocino County to id

tify a plant collected by Bolander in swamps at Noyo, 1«^>7. and marfc

in pencil by Gray as "large /
'. canina." We found the plants in ab

dance called V. canina L. var. adunca I rray in the Synoptical Flora, n

passing as V . adunca Smith 1

; and while the specimens were b

fully put in press by the writer. Mr-. Baird bad the good fortun<

cover plants of V. Langsdorfii; and Noyo thus becai

Station on the Pacific coast.

This species presents an interesting transition 1 med

and the stemless violets. In Torrey and G

species is said to be caulescent ;
in the Synoptical I

'

a section headed "strictly acaulescent."

The line draw in-" is a copy of Reg* l's Bull.

Moscow XXXIV, pt. 2, 472.

1 Sv<i\< s No. 71.
<».» eolor-plate, Hpeclei N". .::. oppo-io p.itrr n.n.
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Species No. 74—Viola rostrata Pursh
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Viola rostrata Pursh, Fl. Am. Sept. 1: 174. 1X14. Species \ \

"On shady rocks near Easton, Pa." This is the only eastern

violet that has no synonym, as its extremely long spur distinguishes

conspicuously from all other species. The spur, however, i- variable.

Normally straight and blunt, it is at time- strongly hooked or attenuat

to a fine point.

The species is otherwise closely allied t<> /
'. conspersa and in<

hybridizes with it. Some 13 years a,<4<>. I received a live plant of this

from Plainfield, N. J.,
from which I raised numerous offspring repre-

sented in No. 31 of my Distribution of 1910. And only List May I

collected the hybrid in a moist thicket not far from my borne in Mi

dlebury, Vt.

The species is found in leaf mould, usually on shad) I illsi

from western Quebec to Michigan and southward in the Vppalach

Mountains to ( Georgia.

The line-drawing is copied from a beautiful water

by Mathews. Maw 1915, from a living specimen.
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Viola Rafinesquii Greene, Pitt. 4: 9. Jan., 1899. Species No. 75.

V. bicolor Pursh, 1814, not Gilibert, 1781.

V. tenella Raf., 1819, not Poiret, 1810.

V. tricolor var. arvensis Gray in part, not D. C.

This species, the only American representative of the old world

pansy group, is an annual, as is shown in our color-plate by the root

and the pair of small seed-leaves at the base of the stem. Gray was

reluctant to admit this violet as an indigenous species. In his final

revision, October, 1886, he says, "I had always taken this field form

of the pansy for a mere escape from cultivation, but in occurs in rather

numerous localities from Canada to Texas ; several botanists familiar

with it insist that it is indigenous."

In his letter to Hooker, in 1841, we find the following statement

regarding Constantine Rafinesque-Schmaltz, for whom this violet was

named. "A Sicilian by birth, first arrived in the United States in

1802, for three years; returned in 1815, and explored the Alleghanies

and Southern States. An eccentric but certainly gifted personage,

connected with the natural history of this country for the last 35

years." Rafinesque died in 1840.

The range of V. Rafinesquii is from New York to Michigan, thence

southwest to Dallas, Tex., and from New York south to the mountains

of the western Carolinas and northern Georgia. But an isolated colony

is reported from the foothills of Boulder, Colo.

Our color-plate was made from a painting by Mathews, which

was based on a specimen from Baldwin, Kan., collected by Rufus

Crane, April 19, 1913. The plant is also found in my Distribution of

Violets, 1910, No. 128, from near Muskogee, Okla., April 4, 1910.

V. arvensis Murray is an old world species resembling V. Rafin-

esquii and is naturalized and even a troublesome weed in the South. It

has petals usually shorter than the sepals; the petals of V. Rafinesquii

are twice the length of the sepals.

See color-plate opposite page 161).
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III. VIOLET HYBRIDS OF NORTH AMERICA

I am asked to prepare a statement for the Violet Bulletin, em-

phasizing the important function of hybridism in furnishing new-

forms for natural selection to work upon. This has led n. >ok

over my mounted specimens of violet hybrids from the and from

garden cultures. The large number of sheets that I find is surj

even to myself—98-1—about as many as my herbarium sheets of the

cies. The total number of distinct hybrids is 89, of distinct sped

I may here state that in my first paper on hybrid-
| Rhodoi

223, pi. 58, Nov., 1904) the eight there described were from familf

species and were correctly determined as to parentage, and the
;

designated by valid names. In March. 1906, 16 months later, 1

described 25 other hybrids occurring along the southeastern \

England coast and southward. Some 11 of these hybrid- wet

tween a pair of species, at least one of which was current h

under an invalid name. On account of this unsettled conditi

specific names I deemed it best for a while not in publish the 5U]
|

•

parental names of a hybrid, and, accordingly, for a period

I devoted my study of Viola largely to the work of clearing up tl

nomenclatorial confusion. I visited the herbaria and libraries t ( Wl-

bridge, Mass., Bronx Park, X. Y.. Washington, D. C, I harl

S. ('. and St. Louis. Mo. I collected abundant herbarium imens

in the southern and southwestern States, shipping home living pi.

of both hybrids and specie- for garden cultures on as I.e.'

practicable.

I have given an account of my work on the 7?

American violets in the preceding pages; and in the -ix which I

appears a list of the S (
> hybrid- which I have in my herbarium,

facts concerning their distribution, tin- number oi

in my herbarium and, in i where the hybrid 1

the place of publication are also cited.

A detailed discussion of violet hybrids will

bulletin of this Station.
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Name Stations
Sheets
in Hb. Where Published
E. B.

V. adunca X conspersa.

V. affinis X Brittoniana.

X eueullata.

# x emarginata.

X fimbriatirta.

X hirsutula.

X nephrophylla.

X palm ata.

X papilionacea House.

X sagittata.

X septentrionalis.

X sororia.

X triloba.

Proctor, Vt.

Little Notch, Bristol,

Vt.

Ex horto 1911, 1912.

Ottawa, Ont, 1904.

Bradley Ave., Staten
Is., N. Y.

Ex horto 1911.

Middlebury, Vt.

Eastern Conn.
Ex horto from
W. J. Vreeland

Englewood, N. J.

Ex horto 1908, 1910

Staten Island, N. Y.

New Jersey.

Pennsylvania.
Ex horto.

Glen Alpine, D. C,
1908.

Kenilworth, N. J.,

1910.

Providence Is., South
Hero, Vt., 1905,

1907, 1910.

Ex horto 1906.

Penfield, N. Y., 1910.

Ex horto 1911, 1912.

Woodridge, D. C.

Medford and
Plainfield, N. J.

Tinicum, Pa.

Patuxent, Md.
Tinicum, Pa.

Staten Is., N. Y.

Milltown, N. J.

Knight's Is., North
Hero, Vt.

Middlebury, Vt.

Diadem Is., North
Hero, Vt.

Middlebury, Vt.

Canandaigua, N. Y.

New York Bot. Gar-

den, from Quebec.

Plainfield, N. J.

Clark Co., Ind.

5 Ined.

2 Ined.

4 Rhod. 8: 49.

Distrib. 1910, No. 7.

2 Ined.

15

7 Rhod. 8: 56.

Rhod. 8: 119.

5 Rhod. 8: 50.

Distrib. 1910, Nos.
8 and 9.

15 Rhod. 8: 119.

17 Rhodora 8: 55.

Amer. Naturalist
44: 235.

Distrib. 1910, Nos.
10 and 11.

5 Rhod. 6: 219.

7 Rhod. 6: 221

7 Distrib. 1910, Nos
18, 19 and 20.
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Name
Sheets

Stations in Hb. Wheri ~;ied
i: B.

V. Brittoniana X cueullata.

"septemloba."

X emarginata.

X fimbriatula.

X lanceolata.

X papilionacea.

/ pectinata.

X naff it I "I".

/ 8orona.

X triloba.

V. conspersa /. rostrata.

V, cueullata / flmbi latula.

ii< phroph nil".

palmata.

Woodmere, Long Is.,

N. Y.
Fairfield and

Stratford, Conn.
Milton and

Springdale, X. J.

llyattsville, Md.

Hempstead, Long I-..

X. Y.

Staten Is., X. V.

Fairfield, Conn.

Charles River Mead-
ows, Dedham, Mass.

Staten Is.. X. Y.

Hempstead, X. Y.

Hempstead, Long Is.

X. V.

Dayton. X. I

Stratford. Conn.
Dedham, Mass.

Riverdale, Md.
Staten Is., X. V.

Fairfield, Conn.

Milltown, X •)

Stratford, Conn.

Plainfield, N .1

Middlebury, Vt

Newfane, Salisbury
;iikI Middlebury, V\

Jaffrey, x. n.

\Yu York
( 'onnecticut.

New
North Carolina

Man* ii" iter, VI

mi

:!4 House, Bull. Torr.
«'l. 32: 17.

Science X. s 15:

Torreya 4: L31

1 Brainerd, Rho
53.

House, Rhod
L20, t. 71.

li' Brainerd, I

51, t. 67

Distrib. L910,

I'l and 22.

Dowell, Hull Torr
CI. ::7: •:

l Forbes, Rhod. 11,

14.

8 Dowell, Bull.

CI. 37: 17::
I 14

Distrib. L910, No
i'::.

13 Rhod. 8: 59, pi 69

Brain rd, R

51.

House, Rhod
120.

:, Rhod v

5 Distrib

28 1

1
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Name Stations
Sheets
in Hb. Where Published
E. B.

V. cucullata X papilionacea.

X pectinata.

X primulifolia.

X sagittata.

X septentrionalis.

X sororia.

X triloba.

X viarum.

Y. emarginata X ftmbriatula.

X Lovelliana.

X palmata.

X papilionacea.

Northampton, Mass.
Plainfield, N. J.

North Tacoma, D. C.

East Lyme and
Southington. Conn.

Yonkers, N. Y.

Woodmere, Long Is.,

N. Y.

"Woodmere and
Rosedale, N. Y.

Tinicum, Pa.
Montclair, N. J.

Silver Lake, Leicester,

Vt.

Charlottetown, Prince
Edward's Is.

Widely distributed
from Vermont to

Wisconsin and
south to Virginia.

Lexington, Mass.
East Lyme, Conn.
Rochester, N. Y.

Spontaneous in

den in 1912.

gar-

Washington, D. C.

New Brunswick, N. J.

Philadelphia, Pa.

Muskogee, Okla.

Eutaw Springs, S. C.

Brookland, D. C.

Ivy Hill Cemetery,
Philadelphia. Pa.

Milltown, N. J.

8 Rhod. 8: 56.

2 Rhod. 11: 115.

7 Rhod. 8: 52.

Distrib. 1910, No.
38.

13 Rhod. 6: 220.

Distrib. 1910. Nos.
39 and 40.

18 Rhod. 6: 222.

Distrib. 1910, Nos.
41 and 42.

8 Rhod. 8: 56 as

amended
Rhod. 11: 115.

8 Rhod. 8: 57.

2

1

4

X sagittata. Brookland, D. C.

Chester Co., Pa.
Milltown, N. J.

6

X septemloba House. Gilmerton, Norfolk
Co.. Va.

1 Ined.

X sororia. Carthage, Mo. 1

X Stoneana. Ivy Hill Cemetery,
Philadelphia, Pa.

Ex horto 1905, 1907.

1

X triloba. Tryon, N. C. 1

X triloba

var. dilatata.

Westville, Okla.
Mena, Ark.

4
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Name Stations
Sheets
in Hb. Where Published
E. B.

V. evKiroinata var. acutiloba

X fimbriatula.

var. acutiloba

X sagittata.

V. emarginata lobed form
X papilionacea.

V. fimbriatula x latiuscula.

X palmata.

X papilionacea.

X sagittata.

X septentrionalis.

X sororia.

X triloba.

V. hirsuUila X palmata.

X papilionacea.

X sagittata.

X sororia.

X Stoneana.

Brookland, D. C.

North Tacoma, D. C.

Brookland, D. C.

Ex horto 1905, 1906,

1907, 1910.

Ft. Ethan Allen,

Essex, Vt.

Rochester, N. Y.

Mt. Tryon, N. C.

East Lyme, Conn.
Spring Valley, N. Y.

Connecticut.
New Jersey.

New York.
Pennsylvania.
District of Columbia.

Massachusetts.
Connecticut.
New Jersey.

Maine.
Middlebury, Vt.

New Hampshire.
Massachusetts.
Prince Edward's Is.

Middlebury, Vt.

Hempstead, N. Y.

Lexington, Mass.
New Hampshire.
Connecticut.

Plainfield, N. J.

Philadelphia, Pa.
Ohio.
North Carolina.
Connecticut.
New Jersey.
District of Columbia.

Kenilworth, N. J.

Ex horto 1911.

New Jersey.
Rockville, D. C.

Tryon and
Biltmore, N. C.

Hyattsville, Md.
Philadelphia, Pa.

Brookland, D. C.

10

10

22 Rhod. 6: 218.

Rhod. 8: 54.

28 Rhod. 8: 57, pi. 68.

20 Rhod. 6: 215, pi. 58.

4 Rhod. 6: 218.

Distrib. 1910, Nos.
58 and 59.

9 Rhod. 8: 53, pi. 70,

for "palmata"
real triloba.

4 Torr. Bull. 39: 96.

21 Rhod. 9: 211.

Science, N. S. 25:

941.

Distrib. 1910. No.

66.

10 Torr. Bull. 39: 96.
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Name Stations
Sheets
in Hb. Where Published
E. B.

V. hirsutula X triloba.

X triloba var. dilatata.

V. Langloisii X rosacea.

V. latiuscula X sororia.

X triloba.

V. Lovclliana x papilionacea.

Y. missouriensis X sororia.

T. nephrophylla X papilionacea.

X pcdatiftdu-

X sorori".

V. odorata X •

r. pollens X primulifolia.

V. palmata X papilionacea.

X sagittata.

X sororia.

X triloba.

V. papilionacea X pedatifida.

New Jersey.

District of Columbia.
Virginia.

North Carolina.

Morristown, Tenn.

Decatur, Ala.

Ex horto 1910.

Crowley. La.

Ex horto 1910.

Lake Dunruore,
Salisbury and
West Rutland, Vt.

Williamstown, Mass.

Salamanca, N. Y.

Ex horto 1910, 1912.

Edgewood, Okla.

Ex horto 1910.

Kansas.
Missouri.

Racine, Wis.

Beulah, New Mex.

Manchester, Vt.

Bronx Park, N. Y.

Florida.

Staten Is., N. Y.

Seabrook, N. J.

Tryon, N. C.

Plainfield, N. J.

From Miss Kittridge 12.

Miss Angell 6.

Miss Kaufman 11.

Staten Is. and
Rosedale, N. Y.

West Orange, N. J.

Haddenfield, N. J.

18 Rhod. 8: 56, as

"T. palmata X
villosa.'

n

Torr. Bull. 39: 95.

16 Torr. Bull. 39: 94.

3

4 Distrib. 1910, Nos.
87 and 88.

Torr. Bull. 40: 259.

2

2

4 Torr. Bull. 37: 177,

pi. 18.

92 Torr. Bull. 39: 85,

pis. 5 and 6.

Rhod. 15: 115, No.
6.

Hamilton, Co., Ohio. 1

Maryland Heights,
Md.

East Lyme, Conn.
Orange, N. J.

*Bucks Co., Pa.

Yorkville, 111. 64

Stark Co., 111. 11

20 Torr. Bull. 39: 88,

pis. 5, 6 and 7.

Distrib. 1910, No.
97.

75 Torr. Bull. 40: 249,

pi. 15.

*25 miles north of Philadelphia.
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Name
Sheets

Stations in He. Wheke Published
E. B.

papilionacea X sagittata.

X sororia.

X Stoneana.

X triloba.

pedatifida x sagittata.

X sororia.

rosacea x sagittata.

TOStrata X slrinta.

sagittata / sororia.

X triloba.

, septentrionalis /. sororia.

. sororia / triloba.

7 Stoneana triloba.

Glastonbury, Conn.
New Brunswick, N. J.

Staten Is., X. Y.

Tinicum, Pa.

Southeastern New
York.

Ohio.
Wisconsin.
Kansas.
Missouri.
Louisiana.

Ivy Hill Cemetery,
Philadelphia, Pa.

Along the coast from
East Lyme, Conn,
to South Carolina.

Peoria Co., 111.

Galva, 111. 21

Ex horto
Middlebury 115

Miscellaneous 18

Crowley, La.

Ex horto 1910, 1911.

Cincinnati, 0.

Milwaukee, Wis.

Ex horto L910, i!>07.

New Brunswick, X. .1.

Ex horto L906.

M Iddlebury, VI .

:: stations.

Arlington, \'t.

Orwell, Vt
< tanned Icut

.

Long island, N Y.

New Jersey.

Blltmore and Tryon
x. c.

ivy Hill Cemetery,
Philadelphia, Pa

11 Rhod. 8: 54.

Distrib. 1910, No
113.

13 Torr. Bull 37: lTv
Distrib. L910, No

114.

i

1
,.") T«.rr. Bull.

20 Torr. Bull. 10:

pi. L6.

154 Tnir. Bull. •

pi. 17.

4 Distrib. 1910,

l ii' and I

6 Rhod. s
: 54

for "/"

read I

Rhod ;

Rhod '

Distrib. 1911

I Bull

i



172 Bulletin 224
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6. Hybridism in the genus Viola III. Rhodora 8: 49-60. Mar., 1906.

7. Behavior of the seedlings of certain violet hybrids. Science 25: 940-

944. June, 1906.

8. Older types of North American violets. Rhodora 9: 93-98. June, 1907.

9. Dominance in the hybrids of Viola. Rhodora 9: 211-216. Nov., 1907.

10. V. chinensis in the eastern United States. Rhodora 10:38-40. Mar.,

1908.

11. Viola. Gray Man. (ed. 7) 579-587. Mar., 1908.
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June, 1909.
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44: 229-236. Apr., 1910.

14. Five new species of Viola from the South. Bull. Torr. Club 37: 523-528.

Nov., 1910.

15. Viola palmata and its allies. Bull. Torr. Club 37: 581-590. Dec, 1910.

16. Further notes on the stemless violets of the South. Bull. Torr. Club 38:

1-9. Jan., 1911.

17. The caulescent violets of the southeastern United States. Bull. Torr.

Club 38: 191-198. Mar., 1911.

18. Violet hybrids between species of the palmata group. Bull. Torr. Club

39: 85-97. Apr., 1912.

19. Species of Viola. Britton & Brown's Illustrated Flora, Ed. 2, 2: 545-563.

Apr., 1913.

20. Species of Viola. Small's "Flora" 800-807 (ed. 2). July, 1913.

21. Four hybrids of Viola pedatifida. Bull. Torr. Club 40: 249-260. June,

1913.

22. Is V. arenaria indigenous to North America? Rhodora 15: 106-111.

June, 1913.

23. Notes on new or rare violets of northeastern America. Rhodora 15: 112-

115. June, 1913.

24. V. septentrionalis in British Columbia. Rhodora 17: 70-71. Jan., 1915.

25. Flora of Rocky Mountains and adjacent plains. Rydberg 566-569. Jan..

1918.
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I. INTRODUCTU >X

By George P. Burns

The Vermont Station presents herewith the results of the field and

experimental studies of Brainerd on natural violet hybrids which ha

been found growing in the wild. The plants studied have been col-

lected by or sent to him during the past 28 years by his numerous c

spondents from all parts of the United States and some provinces

Canada. These- have been transplanted to his garden in Middlebui

Vermont. At one time "his collection contained approximate^

plants of 650 different numbers, some 200 of which were from the wild

and 450 raised from seed.''

These plants grew profusely and flowered naturally,

seedlings from the seeds of cleistogamous flow< ind

progeny. The results of this critical anal', his pi;

that many of them segregated and in this bulletin he

hybrids. While the mw forms arising from hi iral hy1

show, in general, a separation in accordan e to M

never found an example of pure i

sprin- always showed to a greater Of blende

acters of the parent

From his observation of the freedom with

under natural condition . Brainerd came to tl

limit of hybridization in this "<K by t

1

lion of the different speci<
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I. INTRODUCTU >X

By George P. Burns

The Vermont Station presents herewith the results of the field and

experimental studies of Brainerd on natural violet hybrids which ha

been found growing in the wild. The plants studied have been col-

lected by or sent to him during the past 28 years by his numerous i

spondents from all parts of the United States and some provinces in

Canada. These have been transplanted to his garden in Middlebui

Vermont. At one time "his collection contained approximat

plants of 650 different numbers, -"in,- 200 of which were from the wild

and 450 raised from seed.''

These plants grew profusely and flowered naturally. He

seedlings from the seeds of cleistogamous flow< tnd

progeny. The results of this critical analysis of his pi

that many of them segregated and in this bulletin he

hybrids. While the new forms arising from his natural

show, in general, a separation in a< i
Mid. mi e to Mendeli

never found an example of pun tion ol

spring always showed to a greater oi Ktenl a blenclii

acters of the parents.

From hi- observation of the freedom with

under natural condition . Brainerd came to tl

limit of hybridization in this genu I
onl) b> tl

tion of the different speen
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The climate, topography and soil conditions in Vermont offer a

maximum number of plant habitats and an exceedingly rich field for

the ecologists. Nevertheless the fact that such a large number of

hybrids of both Rubus and Viola have been described from Vermont is

not so much due to these natural conditions as to the fact that in

Brainerd she has one of our keenest botanists who has devoted lavishly

both his time and money to an intensive study of these two genera.

When one studies the various papers and maps dealing with plant

distribution, one often wonders if they are not maps showing the dis-

tribution of botanists rather than of plants. The vacant places may be

due, at least in part, to the absence of botanists rather than to the lack

of plants.

The range of possible crossing and, hence, possible hybridization

among violets is being tested at this Station by Mr. A. Gershoy. He
is making a synthetic study of the possibility of producing hybrids

among the violets in the greenhouse and experimental gardens. A de-

tailed account of these genetic and cytological studies will be published

shortly in a station bulletin.

Of the 82 natural hybrids listed and described in this bulletin Mr.

Gershoy has already synthesized 20 in cultures started in 1921 at

Columbia University and transferred here in 1923. In addition, he has

made 61 other species crosses. Reciprocal crosses have likewise been

made in the case of 30 out of his total of 81 species crosses, and 30 of

these represent intersectional hybrids ; as, for example

:

Female parent Male parent

V. conspersa X V. pollens

V. conspersa X V. rugulosa

V. pollens X V. cucitllata

V. pollens X V. tricolor

V. primulifolia X V. canadensis

V . sororia X V. odorata

Another interesting hybrid was obtained by using for the female

a hybrid obtained by crossing V . pollens female and V. lanceolata male

with pollen from V. striata.

A consideration of the behavior of Rubus and Viola as revealed in

the studies carried out at this Station shows the vast amount of ma-

terial—new individuals—which arc constantly arising and from which

natural selection may determine those fit to survive. Of the numerous

new individuals thus arising only those few will survive which accident-

ally fall in habitats in which physical conditions are suited for their de-
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velopment. On the other hand the variation may be Mich that the in-

dividuals could not survive in any habitat.

In hybridization followed by a recombination in which the off-

spring form a graded series between the parental types, but probably

never identical with either, we have a method of mixing two variable

protoplasms and from this mixture obtaining a large number of

variants. The impact of the environment does not change the com-

position but only makes it possible for it> various element- to expn

themselves morphologically and, hence, to heroine capable of descrip-

tion and usable in systematic work. The impact of the environment

cannot be the cause of the origin of new species. If the plant i- able

to respond morphologically and physiologically to an environment in

such a way that nothing conflicts with its ability to go through it-

entire cycle of development from seed to seed, it is then -aid to be

adapted to that habitat. Adaptation is then only a negative factor.

It would seem from this work of Brainerd, a>> well as from that

others, that the only possible conception of species formation that the

evolutionary taxonomist can accept is a dynamic one. New distinct

forms have arisen in the past and are constantly arising; and th<

which are capable of adapting themselves to the habitat into which the)

have accidently fallen may prove to be new species. Hiis invoh

primarily a relationship to the species which had been previously estab

lished, for, as Mall and Clements 1 say "relationship i- the very es* i

of classification. " New specie- should be described only a- the result

of experimental work which should seek "to determine the relationship

by descent of the species and variads already in existence." I he net

results of this type of work should tend to reduce the number

and. it is hoped, make an end of species splitting. It 1- possible that,

"for North America." the great majority of "real S] had b

described by the close of Gray's work ; but to .ill such should b

this rating as a result of ecologic, analytic and synthetic studies and

because of the authority of Gray and his co-workei

'The phylogenetic method in taxonomy Hall, H M and

Carnegie institute or Washington, Publication 826
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II. SOME NATURAL VIOLET HYBRIDS OF NORTH
AMERICA

By Ezra Brainerd

Some preliminary statement should be made regarding the investi-

gations that lead to the formation of this list of 82 violet hybrids. The

writer's study of North American violets began in 1902 ; in this and

the year following some 2,000 to 3,000 plants were collected from over

200 stations in Western Vermont and Western Massachusetts, an ac-

count being published in Rhodora. 1 The importance of the cleistoga-

mous flowers in distinguishing species of the acaulescent violets was

emphasized and a synopsis of 10 New England species was presented

based upon these apetalous flowers. At the close of the paper certain

facts were alluded to as indicating the occurrence of hybrids. After

another season's study of the problem, I published 2 a detailed account

of eight hybrids between five species of Viola from Western Vermont.

The correctness of this conclusion has since been fully verified. An
interesting incident may be cited. In June, 1904, I had received from

Watson of Charlottetown, P. E. I., three specimens of what seemed to

be V . fimbriatida X septentrionalis. But I was troubled by the fact

that V . fimbriatida had never been reported from that region, nor from

the Province of Quebec, Northern New Brunswick or Northern Maine.

At my request, Watson kindly revisited the station for his hybrid and

succeeded in rinding there excellent specimens of V. fimbriatida. We
are taught in inductive logic that one of the best possible verifications

of an hypothesis is its ability to anticipate the discovery of facts not

before observed.

I would allude briefly to my labors during the subsequent 17

years, in which I revised the specific names of the genus, examined

specimens in all the large herbaria of the United States, collected

specimens from every State in the Union but two and cultivated in my
home garden thousands of plants. Meanwhile I studied the literature

of the subject: Mendel's epoch-making experiments with peas (1866) ;

Focke's Pflanzen Mischlinge (Berlin, 1881) ; and Bateson's Principles

of Heredity (1909). Many of these authorities will be referred to in

the course of this bulletin.

If we omit all hybrids in which either parent is only a variety, the

number in our list would be reduced from 89 to 82 and it will be found

1 Jthod. 6 : K-17, pi. 50, Jan.. I!»04.
2 Rhod. 6: 213-222, pi. 58, Nov., 1904.
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that only 30 species occur in the parentage of these 82 hybrids.

A formula, deduced in Rhodora 6:214, tells us how to compute, when

n is the number of species that hybridize, the number of possible com-

binations, iV; viz.: N = l/2 n (n — 1) ; or, in the case before us where

n = 30, A^ = 15 X 29 = 435. Now we may well inquire, why is it

that we here find only 82 hybrids and not the theoretically possible 435 ?

There are two reasons : first, because the two parent species do not

cohabitate, or grow so near together that the pollen of the one can be

brought by wind or insects to the stigma of the other, and, secondly,

because the botanist has not had the good fortune to make a timely

visit to the hybrid's station. Our rare violet hybrids show that distantly

related species may unite sexually, if there is only a favorable conjunc-

tion of time and place. Take for example V. Brittoniana X lanceo-

lata Forbes 1
, an absolutely sterile hybrid that can be propagated only

by division and that has been found only once.

We may conclude that any list of hybrid violets, like the one here

presented, is more or less incomplete, though it may be the record of

many years of careful observation and culture.

The 30 species that are as yet known to hybridize among the 75

recognized in North America are as follows

:

Times of
Occurence Ttmes Times

v.. adunca 1 V. latiuscula o
u V. rostrata 2

V. affinis 12 V. Lovelliana 2 V. sagittata 11

V. Brittoniana 9 V. missouriensis 1 V. septentrionalis 4

V. conspersa 2 Y. nephrophylla 5 V. septemloba . 1

V. cucullata 12 V. pallens 2 V. sororia 15

V. emarginata 9 V. palmata 8 V. Stoneana 4

V. fimbriatula 12 V. papilionacea 14 V. striata 1

V. hirsutula 7 V. pedatiflda 4 V. triloba 11

V. Langloisii . 1 V. primulifolia 4 V. viarum 1

V. lanceolata 3 V. rosacea 2 y. vittata 1

68 45 51

If we add the number of times the 30 species in this list occurs, it

will be found to be 164, or twice the number of hybrids. Two species

are cited in naming each hybrid; this requires the citing of specific

names 164 times in a list of 82 hybrids.

1 Rhod. 11 : 14-5, Jan., 1909.
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LIST OF THE 82 VIOLET HYBRIDS DISCUSSED IN THIS BULLETIN

Name
Sheets

Stations in Hb. Where
E. B. Published

1. V. adunca X conspersa.

2. V. affinis X Brittoniana.

4.

7.

8.

10,

11.

12.

X cvcvllata.

X emarginata.

X fimbriatula.

X hirsutula.

X nephropliylla.

X palm ata.

X papilionarra

X sagittata.

X septcntrionalis.

X sororia.

Proctor, Vt.

Little Notch, Bristol,

Vt.

Ex horto 1911, 1912.

Ottawa, Ont., 1904.

Bradley Ave., Staten
Is., N. Y.

Ex horto 1911.

Middlebury, Vt.

Eastern Conn.
Ex horto from
W. J. Vreeland.

Englewood, N. J.

Ex horto 1908, 1910.

Staten Island, N. Y.

New Jersey.
Pennsylvania.
Ex horto.

Glen Alpine, D. C,
1908.

Kenilworth, N. J.,

1910.

Providence Is., South
Hero, Vt., 1905,

1907, 1910.

Ex horto 190G.

Penfield, N. Y., 1910.

Ex horto 1911, 1912.

Woodridge, D. C.

Medford and
Plainfield, N. J.

Tinicum, Pa.

Patuxent, Md.
Tinicum, Pa.

Staten Is., N. Y.
Milltown, N. J.

Knight's Is., North
Heio, Vt.

Middlebury, Vt.

Diadem Is., North
Hero, Vt.

Middlebury, Vt.

Canandaigua, N. Y.
New York Bot. Gar

den, from Quebec.

5 Ined.

2 Dowell, Bui.

Torr. CI.

37: 169, pi.

2, April,

1910.

4 Rhod. 8: 49.

Distrib. 1910,

No. 7.

2 Ined.

15 Dowell, Bui.

Torr. Cl.

37: 170, pi.

12.

7 Rhod. 8: 5G.

Rhod. 8: 119.

5 Rhod. 8: 50.

Distrib. 1910,

Nos. 8 and 9.

1 Torr. Bui. 37:

171, pi. 13,

April, 1910.

15 Rhod. 8: 119.

17 Rhod. 8: 55.

Amer. Natu-
ralist 44:

235.

Distrib. 1910,

Nos. 10

and 11.

5 Rhod. 6: 219.

7 Rhod. G: 221.
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Name Stations
Sheets
jx U .

E. B
W 1 1

1

PUBU8HE0

X triloba.

V. Brittoniana X vucullata.

^scptcmloba"

X cmaryinata.

X flmbriatula.

X lanicolata.

X papilionacect.

/ pectinataJ

X sagittata.

Clark Co., Ind.

Plainfield, N. .1

Woodmere, Long Is.,

N. Y.

Fairfield and
Stratford, Conn.

Milton and
Springdale, X. J.

Hyattsville, Md.

Hempstead, Long !>.,

N. V.

Staten Is., X. Y.

Fairfield, Conn.

Charles River Mead-
ows, Dedham, Mass.

Staten Is., X. Y.

Hempstead, X. V.

Hempstead, Long Is.

x. v

Dayton, X. J.

Stratford, Conn.
Dedham, Mass.

Riverdale, Md
Staten is.. N. ^

Long is. N. ?

:H

1L'

Distrib. 191",

Nos. 18, 19

and 2

House. Bill.

Torr. CI.

"<, L
17.

Science x. s.

15: 940.

Torr. 4: 13L

Brainerd,
Rh<M S

House, Rhod.
8: 120, t. 71.

Brainerd,
Rhod. 8: :a.

t. 67.

Distrib. 19

21 and
22

Dowell, Bui.

Torr. CI.

179

Forbes, RJ

11. 14.

Dowell, Bui.

T.»rr CI. 57:

17::. t U
Distrib IS

No

i i Rhod
pi

Brainerd,
Uh

Ho thod

' SOI t'l HI

x triloba,

j, y, conspersa rosU ata.

Bee vt. St. i Bui 224, pi- 69 and

Pali Held, <''"iii

Milltown, N I

Stratford, Conn

Plainfield, N '

Mlddlebur) •
Vt

Kh

•
\
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Name

23. V. cucullata X fimbriatula.

24. X nephrophylla

25. X palmata.

26. X papilionacea.

Sheets
Stations in Hb. Where

E B. Published

Newfane, Salisbury 28 Distrib. 1910,

and Middlebury, Vt. Nos. 34, 35,

Jaffrey, N. H. 36 and 37.

New York.
Connecticut. Pollard, Bui.

New Jersey. Torr. CI.

North Carolina. 24: 404, t.

314.

Manchester, Vt. 1

East Lyme, Conn. 1

Northampton, Mass. 8 Rhod. 8: 56.

Plainfield, N. J.

North Tacoma, D. C.

East Lyme and
Southington, Conn.

Yonkers, N. Y.

X pectinata.1 Woodmere, Long Is.,

N. Y.

1

27. X primulifolia. "Woodmere and
Rosedale, N. Y.

2 Rhod. 11: 115.

28. X sagittata. Tinicum, Pa.
Montclair, N. J.

7 Rhod. 8: 52.

Distrib. 1910,

No. 38.

29. X septentrionalis. Silver Lake, Leicester,

Vt.

Charlottetown, Prince
Edward Island

13 Rhod. 6: 220.

Distrib. 1910.

Nos. 39 and
40.

30. X sororia. Widely distributed
from Vermont to

Wisconsin and
south to Virginia.

18 Rhod. G: 222.

Distrib. 1910
Nos. 41 and
42.

31. X triloba. Lexington, Mass.
East Lyme, Conn.
Rochester, N. Y.

8 Rhod. 8: 5<

as amended
Rhod. 11: 115

32. X viarum. Spontaneous in gar-

den in 1912.

2

33. V. emarginata X fimbriatula.

34.

35.

X Lovelliana.

X palmata.2

X papilionacea.

Washington, D. C.

New Brunswick, N. J.

Philadelphia, Pa.

Muskogee, Okla.

Eutaw Springs, S. C.

Brookland, D. C.

Ivy Hill Cemetery,
Philadelphia. Pa.

Milltown, N. J.

8 Rhod. 8: 5'

1 See Vt. Sta. Bill. 224. pp. 60 and 128.
2 Discarded for lack of sufficient evidence.
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Name
Sheets

Stations in Hb. Where
K. JtJ. Published

3G.

37.

38.

39.

X sayittata. Brookland, D. C.
Chester Co., Pa.
Milltown, N. J.

G Rhod. 8: 58.

X septemloba

X sororia.

Gilmerton, Norfolk
Co., Va.

Carthage, Mo.

1

1

House,
Torreya 14
3-4, fig. l.

X Stoneana. Ivy Hill Cemetery,
Philadelphia, Pa.

Ex horto 1905, 1907.

1

X triloba. 1 Tryon, N. C. 1

X triloba. 2

var. dilatata.

Westville, Okla.
Mena, Ark.

4

V. emarginata var. acutiloba3

X fimbriatula.

var. acutiloba3

X sagittata.

V. emarginata lobed form
X papilionacea.3

40. V. fimbriatula X hirsutula.

41.

42.

X latiuscula.

X palmata.

X papilionacea.

44.

45.

X sagittata.

X septentrionalis.

Brookland, D. C.

North Tacoma, D. C.

Brookland, D. C. 5

Ex horto 1905, 1906,
1907, 1910.

Egbertville, Staten Is.,

N. Y.

Ft. Ethan Allen, 10
Essex, Vt.

Rochester, N. Y. 10
Mt. Tryon, N. C.

East Lyme, Conn.
Spring Valley, N. Y.

Connecticut. 22
New Jersey.
New York.
Pennsylvania.
District of Columbia.

Massachusetts. 28
Connecticut.
New Jersey.

Maine. 20
Middlebury, Vt.

New Hampshire.
Massachusetts.
Prince Edward Island

Bui. Torr. CI.

37: 175, pi.

15, 1910.

Rhod. 15: 114,
1910.

Rhod. G: 21S.
Rhod. 8: 54.

Rhod. 8: 57,

pi. 68.

Rhod. G: 215,

pi. 58.

1 Found to be V. affinis X triloba.
2 One parent a variety, hence omitted.
8 One parent a variety, hence omitted.
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46.

47.

49.

50.

51.

52.

54.

Name

X sororia.

X triloba.

48. V. hirsutula X palmata.

X papilionacea.

X sagittata. 1

X so7'oria.

X Stoneana.

X triloba.

53. V. lanceolata X pollens.

X primulifolia.

55. V. Langloisii X rosacea.

56. "T. latiuscula X sororia.

57. X triloba.

Stations
Sheets
in Hb.
E. B.

Where
Published

58. y. Lovelliana X papilonacea.

Middlebury, Vt.

Hempstead, N. Y.

Lexington, Mass.
New Hampshire.
Connecticut.

Plainfield, N. J.

Philadelphia, Pa. 21
Ohio.
North Carolina.
Connecticut.
New Jersey.

District of Columbia.

Kenilworth, N. J. i

Ex horto 1911.

New Jersey. 7
Rockville, D. C.

Tryon and
Biltmore, N. C.

Hyattsville, Md. 10

Philadelphia, Pa.

Brookland, D. C.

New Jersey. 18

District of Columbia.
Virginia.

North Carolina.

Morristown, Tenn.

Lake Harris.
Newcomb, N. Y.

Several stations on
Staten Island, N. Y.

Crowley, La. 1

Ex horto 1910.

Lake Dunmore, 4

Salisbury and
West Rutland, Vt.

Williamstown, Mass.

Salamanca, N. Y. 16

Ex horto 1910, 1912.

Edgewood. Okla. 3

Ex horto 1910.

RIkmL C: 218.

Distrib. 1910,

Nos. 58 and
59.

Rhod. 8: 53,

pi. 70, for

palmata
read triloba.

Torr. Bui. 39:

96.

Rhod. 9: 211.

Science, N. S.

25: 941.

Distrib. 1910,

No. 66.

Torr. Bui. 37:

176, pi. 16.

Torr. Bui. 39:

96.

Rhod. 8: 121.

pi. 12.

Rhod. 8: 5G,

as "V. pal-

mata X
vil^sa.''

Torr. Bui. 39:

95.

Bui. N. Y. St.

Mus. 243, p.

26, 1921.

Torr. Bui. 37:

176, pi. 17.

Torr. Bui. 39:

94.

1 Discarded for lack of sufficient evidence.
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Name

>9. V. missouriensis X sororia.

10. V. nephrophylla X papilionacea.

51. X pedatiflda.

52. X sororia.

V. odorata X -

1

33. V. pallens X primulifolia.

34. 7. palmata X papilionacea.

66.

67.

70.

71

X sagittata.

X sororia.

X triloba.

68. y. papilionacea X )>rdatifida.

G9. P. papilionacea X sagittata.

Y sororia.

y Btoneana.

1 Exotic.
- 26 mllea north of Philadelphia

Stations
Shkkts
in H
): B

Whkkk
i 'ubli8hkd

Kansas.
Missouri.

Racine, Wis.

Beulah, Now Mex.

Manchester, N't.

Bronx Park, N. Y.

Florida.

Staten Is., N. Y.

Seabrook, N. J.

Tryon, N. C.

Plainfield, N. J.

From Miss Klttridge 12

Miss Angetl G

Miss Kaufman 1

1

Til). 1910,

I and
88.

Torr. Bui. 40:

9l*

Torr. Bui. 7

177. i»l. 18.

T.»rr. Bul
v 5 . pll

and 6.

Staten Is. and o Rhod. 15: 115,

Rosedale, N. Y. N
West Orange, N. J.

Haddonfleld, N. J,

Hamilton, Co., Ohio. 1

Maryland Heights, Torr. Bul

Md. 88, pi. 7.

Bast Lyme, Conn. flfl

Orange, N. -J Distrib i

'Argus, Bucks Co., I'm No

Yorkville, ill. 7.i Torr Bul

Stark CO., [11. pi 15

Glastonbury, Conn. 1 1 Rhod 8

Distrib •

Staten i> . N. v.

Tlnicum, Pa,

Southeastern N< Torr Bul

York. 178

Ohio.
Wisconsin.

Distrib •

V '11

Kansas.
m i isouri.

Louisiana

Iw inn Cenn *

Philadelphia, Pi
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Name
Sheets

Stations in Hb. Where
E. B. Published

72. X triloba.

73. V. pedatifida X sagittata.

74. X sororia.

75. V. primulifolia X vittata.

76. V. rosacea X sagittata.

77. y. rostrata X striata.

78. y. sagittata X sororia.

79. X triloba.

80. y. septentrional is X sororia.

81. y. sororia X triloba.

82. y. Stoneana X triloba.

Along the coast from 35 Torr. Bui. 39
East Lyme, Conn,
to South Carolina.

Peoria Co., 111.

90.

20 Torr. Bui. 40:

252, pi. 16.

Galva, 111.

Ex horto
Middlebury

Miscellaneous

Chickasaw,
Mobile, Ala.

Crowley, La.

21. 154 Torr. Bui.
40: 253-259,

115. pi. 17.

18.

Ex horto 1910, 1911. 3

Cincinnati, O. 2

Milwaukee, Wis. 4 Distrib. 1910.
Ex horto 1910, 1907. Nos. 142

and 143.

New Brunswick, N. J. 6 Rhod. 8: 54
Ex horto 1906. [where for

palmata
read tri-

loba'].

Rhod. 15: 115.

Midcllebury, Vt., 6 Rhod. 6: 221.

3 stations. Distrib. 1910,
Arlington, Vt. No. 157.

Orwell, Vt. 12 Torr. Bui. 39:
Connecticut. 92.

Long Island, N. Y.

New Jersey.
Biltmore and Tryon,
N. C.

Ivy Hill Cemetery, 14 Torr. Bui. 39:
Philadelphia, Pa. 93.

Am. Natural-
ist 44: 231.
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Hybrid No. 1—Viola adunca X conspersa
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1. Viola adunca X conspersa Brainerd.

Leaf-blades broad and blunt as in V. conspersa; stipuli rscl)

serrulate as in V. adunca, not coarsely serrate as in V. consper

cleistogamous flowers in autumn abundant from axils of upper leai

as in V. conspersa, mostly sterile; some plants puberulent as in typical

V. adunca, others quite glabrous as in V. conspersa.

Specimens in my herbarium are from these stations:
I

1 i Proctor,

Vt., Eggleston, No. 3279, September 1. 1903, (2) shady slopes in Little

Notch, Bristol, Vt, June 11, 1907; (3) near Rideau Hall. ( Ottawa, I tat.,

September 3, 1904—passing with the late Dr. James Fletcher as /

vestita Greene, Erythea 5: 39, 1897, a synonym of V. adun
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Hybrid No. 2—Viola affinis X Brittoniana
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2. Viola affinis X Brittoniana Dowell, Bui. Torr. (1 37: 169-170,

pi. 2. April, 1910.

Glabrous, excepting a slight puberulence on the upper surface and
margin of leaf. Blades of leaf deltoid, with a broad shallow sinus

2 l/2 -7 cm. long and the later leaves as broad, on petioles two <»r thi

times as long; margin cut about midway to the mid-vein into falc

lobes, the basal lobes broad and incised, the median lobe terminating the

blade with a blunt apex. Scapes of blue flowers about equaling the

petioles; auricles of calyx, ciliolate, short and oppressed or long and

spreading; cleistogamous capsules green or purplish, finely puberal

or glabrate, about 1 cm. long, on ascending or erect -lender peduni

about half as long as the petioles; seeds buff.

In their vernal stage these plants resemble V, Brittoniana, but tin-

leaves are less deeply cut. The long-auricled calyx of the cleistogamous

flowers shows also the relationship to this species. On the

hand the purple-mottled and puberulenl capsules arc unmistakabl

dence of the relationship to V. affinis.

Live plants of this hybrid were sent by Dowell, [uly 1. I'M

Staten Island, N. Y., and were grown in my garden a; Middlebury, \

and observed till Jinx- 2?, 1911. The foliage was quite int

between that of the parent species; the capsules were hairy as il

foim of /
'. affinis, and most of them contained ah
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3. Viola affinis X cucullata Brainerd, Rhod. 8: 4 (

;. March, 190

Differing from V. affinis in having larger leaves, a dark-blue ring

around the center of the open corolla, long slender apetalous flow*

and in having long-auricled sepals; in these four respects approaching

V. cucullata; differing from V. cucullata in having subacuminate leav<

purplish petals, a somewhat bearded spur-petal, and in having clei

mous capsules dotted with brown; in these four aspects approaching

V. affinis. It has all the characters common to the two parent «pt

fertility.

A specimen found in an alder thicket along the river in the north-

west part of Middlebury, Vt., was cultivated from V*y> to 190

and spontaneously reproduced four seedlings quite Ilk elf. \

similar plant received from Vreeland < Montcalm, X. J.) in July, 19

was grown till May, 1910. See No. 7 of my Distribution in 1910

Eastern North American Violets.
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Hybrid No. 4—Viola affinis X emarginata
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4. Viola affinis X emarginata Brainerd.

Plants in contour, size and dentation of leaf and in color of

capsule quite intermediate between the two parent species, at the same

time possessing all their common characters—color of flowers and of

seeds and lack of pubescence.

In October, 1906, Miss A. M. Ryan sent living plants from Englc-

wood, N. J., which with their offspring were grown for four years,

giving abundant evidence of their hybrid origin.
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Hybrid No. 5—Viola affinis X tiinbriatula
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5. Viola affinis y fimbriatula Dowell, Bui. Torr. (1 37: 170-171,

pi. 12. April, 1910.

Young plants pubescent, older plants much less pubescent. Vernal

leaf-blades oblong-ovate to broadly ovate, obtuse or acutish. subcordate

or truncate, crenate, or irregularly toothed toward the base, densely

ciliolate, 2.5-4 cm. long, 1.5-3 cm. wide, on slender petiole, two to tl.

times as long; aestival leaves deltoid to ovate, with the apex more acute,

3-9 cm. long, 2.5-6 cm. wide. Blue flowers overtopping the leaves, their

calyx lobes short and blunt, ciliolate. with short appressed ciliolate

auricles; cleistogamous flowers sagittate, with longer and more spread-

ing ciliolate auricles, on erect or ascending peduncles ; capsules green

mottled with purple, puberulent or glabrous. 6-11 mm. Ion-, in some

plants entirely sterile; seeds buff to brown.

This hybrid is common on Staten fsland, V Y.. where Dowell col-

lected it at five stations. h is admirably represented in hi- plat

Several living plants from Staten [sland were received in I I

1906, from Miss Ryan, and later from Dowell, both sets unnain-

These plants and their seedlings were- cultivated for several years in

my home garden. In October, 1

(M>. Miss Ryan sent it also from

Englewood, N. J., and in Maw 1910, I received a plant from I". N

Pennell, collected in Wawa, Pa., about 20 mile- west of Philadelpl

The study of this hybrid has been perplexing because of the

quent confluence of typical /
'. s<i</it t<tt<i with /

'. fimbriatula?

1 See Ethodora 8 :
">7. March, 1906
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Hybrid No. 6—Yiola affinis X hirsutula
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6. Viola affinis X hirsutula Dowell Bui. Torr. CI. $7 : 171. April.

1910.

V. affinis X villosa Brainerd, Rhodora 8: 56. March, 1906.

Rootstock fleshy, erect. Plant rather low, glabrous except the

upper surface and margin of leaf, which has the characteristic pub

cence of V. hirsutula. Blades of leaves broadly ovate to deltoid-ovate,

acutish, but with a blunt tip, deeply cordate to nearly truncate at the

base, 4-9 cm. long, 3.5-5 wide, on slender petioles about twice th<

length, margin crenate-serrate with low teeth. Ripe but rather in-

fertile capsule glabrous, about 7 mm. long.

"Only one little plant of this was found on Staten Island, in the

woods west of Egbertville, August 23, 1909 (6005). This was in a

little patch of V. hirsutula with plenty of \\ affinis growing near.

"The change in the name of the hybrid is due to the fart

V. hirsutula Brainerd 1 takes the place of /
'. villosa of authors, not

Walt."

The range of the hybrid as indicated in the Brainerd Herbarium is

from Washington, D. ('.. and vicinity to Plainfield, \. I. Tl

plants from the vicinity of Cincinnati. Ohio., senl by E. In un,

1913, seem to be this hybrid.

i Rhodora 9 : 98, June, 1907.
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Hvbrid No. 7—Viola affinis X nephrophylla



Some Natural Violet Hybrid 29

7. Viola affinis X nephrophylla Brainerd, Rhod. 8: 50. March,

1906.

Leaf-blade broadly ovate as in V. nephrophylla, not narrowly ovate

as in V. affinis, capsules spotted with purple as in V. affinis, not green as

in V. nephrophylla; seeds olive-brown as in V. nephrophylla, not bull

as
-

in V. affinis.

This hybrid was first found July 4. 1905, growing with numerous

plants of V. nephrophylla on Providence Island, in Lake Champlain,

southwest of the town of South Hero, \'t. [ts Sterility and unfamiliar

aspect indicated a hybrid and suggested /
'. affinis as the other parent.

On July 22, 1905, on revisiting the island, I found many other s]

mens of the hybrid and transferred plants to my garden in Middleblll

from which petaliferous flowers were obtained the following year.

From these plants or their seedlings numerous herbarium specimens

were made from 1906 to 1910. 1 In June 1

( M)7. live plants ,,i this hybrid

were sent by Dr. Ogden of Milwaukee. Wis., from "a boggy mead

near a stream from a cold spring." These were grown for at l<

three years.

-

l See No. 9 <>r my distribution, 1910
« See No. 8 of my distribution, L910.
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Hybrid No. 8— Viola affinis X palmata
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8. Viola affinis X palmata Dowell, Bui. Torr. CI. 37: 171, pi. 13.

April, 1910.

Plant with scattered pubescence, intermediate in general appear-

ance between the woodland form of V. affinis and /
'. palmata. R

stock rather slender. Blades of leaves broadly triangular-ovate,

cm. long, 7-10 cm. wide in fully developed leaves, on slender petioles

two or three times as long; apex obtuse, base with a broad sinus ; mar-

gin ciliolate, irregularly toothed or shallowly lobed. Clei mous

capsules purple-mottled, slightly puberulent, about 7 mm. long, on short

ascending peduncles ; calyx-lobes purplish, short, blunt, with -

ciliolate auricles ; seeds brown.

A small colon}-, Dowell (5615), was found in the woods wc

Egbertville, Staten Island, X. Y. Only one other station is known

Penfield, N. Y. Slavin, of the I 'ark Department. Rochester, X. Y..

transferred it to his grounds, May 10, 1910, and sent the writer plants

October 27, 1910, which were; grown for two year-. The hybridit

the plant was indicated by the Sterility of its capsules, and its pare:

is fairly well revealed by the blending in foliage, flo 'id fruit ol the

characters of V. affinis and /
'. palmata.
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Hybrid No. 9—Viola afftnis X papilionacea
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9. Viola affinis X papilionacea House, Rhod. 8: 119. July, 1"

Blades of leaf broader and plant much larger than in normal V.

affinis; flowers intermediate between those of parent species .

distinctly pubescent as in a local form of V. affinis, its ovuli tly

aborted.

This hybrid was discovered by House at Woodridge, D. C. '

moist wooded hillside grew a large colony of V. affinis and at the base of

the hill in a meadow V. papilionacea was abundant. On May 3, l'KX),

House noticed an abundance of what seemed a darker and broad

leafed form of F. affinis growing lower down on the hillside than the

typical V. affinis. The intermediate character of its leaves and flow<

suggested its hybrid origin, which when fruit was secured, June 15,

1906, was placed beyond further doubt, the distinctly pubescent capsules

containing aborted ovules, and the plant as a whole being much

than typical V. affinis. Specimens of both these dates -"cotyp<

are in the Brainerd herbarium.

In September, 1905. living plants were received from Medi

X. J., collected by Witmer Stone, from which herbarium specin

flower were made May 14. and in fruit August 26, 1

( **>. A t!
:

tion was found at Plainfield, X. J., and a fourth at Tinicum, Pi

tember, 1906. From plants received from these stations and gr< wi

my garden in Middlebury, seedlings were raised for several ye

Viola filicetorum Greene and its var, parthen

Columbia, April and .\Ia_\-, l<*x>. are apparently the hybrid

cussed.

Leaflet!, i : 215, Ji»ne 5, 1906.
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10. Viola affinis X sagittata Brainerd, Rhod. 8:55. March. 19G

Leaves narrowly deltoid, the upper half minutely and distanl

serrate, the basal lobes round and coarsely toothed, forming a broad

sinus ; cleistogamous flowers and fruit intermediate.

This hybrid was first recognized in specimens collected at Patux-

ent, Md., June 4, 1905, House, No. 972. With these was growing an

aberrant form of V. affinis, bearing minutely pubescent capsules; but

the hybrid had also this aberrant mark which thus proved its affinis

parentage. Three months later (September 6, 1905), in company with

Witmer Stone, I collected the hybrid at Tinicum, Pa., growing in

open bay with V. affinis; V. sagittata was found at no great distance.

Plants of the Tinicum hybrid and from Staten Island. Dowel] (4681 »

and their seedlings were grown during the five succeeding yeai

Other stations are Plainfield and Glastonbury, Conn.; also Milltown

and Kenilworth, N. J.

An account of an experimental culture is added from Amer

Naturalist 44: 235-236, April, 1916.

It frequently happens that a subhybrid form in Viola is so Ui

either parent of the first-cross as to appear to be specifically distinct.

Many such violet hybrids have in recent years been named and pub-

lished as species: V. Mulfordcc Pollard, /
'. notabilis Bicknell, V. cm

lata House and V. abcrrans Greene are specific name- that have I

given to four now well known hybrids. It is surely ha»

s« e Nos. 10 and li of my Distribution of Eastern North Ki

drawings of Iti segregating offspring.



36 Bulletin 239

X

s

c3



Some Natural Violet Hybiuds 37

our present knowledge of the genus to put forth a^ a species a newly

discovered form of Viola, without studying it through at least one

season of growth and through one generation of offspring. It may,

indeed, transpire that the new form, though of hybrid origin, is (list::

and stable; and if fairly wide-spread, it may be entitled to specific

varietal rank. The bar sinister in the escutcheon of its bastard ancestry

may have been quite obliterated. We may be here witnessing the birth

of a new species through hybridism. I present an instance that makes

a close approach to these conditions.

In May, 1906, Mr. Stone sent me from Tinicum, Pa., a livin

plant that was quite fertile and appeared a good species. I could

make it out a hybrid, though perhaps predisposed at that time to pi

an anomalous form in this category. For further light I visited the

station with Mr. Stone the following September; but the most care!

search failed to reveal another specimen. It soon afterward occurred

to me that it might be an offspring of V. affinis X sagittata, a hybi

which I had found at the same place the year previous, and had trai

ferred to the garden. The two plants, mother and supposed daughl

appeared much unlike, the former being quite infertile, and in m

spects an excellent intermediate between the putative parents thai

near by. But careful examination showed that, though 110 one d

acter of the supposed daughter was intermediate as in the mother,

all were to be found in one or the other of the supposed grandpa

The leaves had the breadth and the rounded basal lobes oi /
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Form A-

Hybrid No. 10c—Segregates of Yiola affinis X sagittata
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but the length and the attenuate apex of V . sagittata; the c .

pubescent as in V. affinis, but green and large as in V. sagittal

furthermore, the peduncles were strictly erect as in V. sagittata, not as-

cending as in V. affinis; and also the seeds were brown as in V.

tata, not buff as in V. affinis.

The next move was to raise offspring of the plant, to discover if

some one of these characters was not impure—in other words,

nant and holding latent the opposed character. The 23 plants subs

quently raised showed all the characters of the plant under invest

tion to be pure excepting two, the pubescence of the capsules and I

dark-brown color of the seeds; for glabrous capsules and bufl seeds

appeared in some of the offspring. The ratio of the tour Mendeliau

forms in the 23 plants was 12: 4: 4: 3, or 9: 3: 3: 2%, an unexpectedly

close approximation to the theoretical ratio 9: 3: 3: 1.

From eleven of these plants another generation of 204 plants

raised. Among these in addition to the five possible hybrid forms, w

obtained also the four possible stable forms. So that I now

fertile plants, free of all hybridity, of four sorts, viz., 18 with pub

capsules and dark seeds, 9 with pubescent capsules and buff seeds

with glabrous capsules and dark seeds, 44 with glabrous

buff seeds.

Surely, what 1 have done in the garden, might do

wild, thus evolving a distinct species with thre
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11. Viola affinis X septentrionalis Brainerd, Rhod. 6: 219-220

Nov., 1904.

Petioles and under surfaee of blades usually glabrous n V.

affinis, but sometimes pubescent as in V. septentrionalis ; sepal- some-

what ciliolate more so than in V. affinis, less so than in V. septentri

alts; seeds few, buff as in V. affinis; capsules numerous, but smaller

than in either parent species, containing mostly aborted ovul<

This hybrid was first found on Knights Island in the northern •

of Lake Champlain—a mile and a half southeast of North Hero "i

the shire town of Grand Isle County, Vt. For several years I had

camped on this island and had thoroughly explored its botany, but

found only two species of "blue stemless violets," namely V. affinis .

V . septentrionalis. On June 28, 1903, I was perplexed at finding

eral specimens of Viola that I could not satisfactorily place in eith

species. I was further troubled by failing to find plump full-:

capsules, although there were plenty of small seemingly immature

I visited the station the following year. July 24. 1904. when 1 four

seedlings closely clustered around the root- of the anomalous plant,

none bearing more than one or two leave-. These seedlings 1

planted to my home garden. Many of them produced in Sq

cleistogamous capsules, all lacking seeds, showing that the partial

ity of the mother hybrid was inherited by its offspring.

A second station for this hybrid was found near Middlebury, Ma)

15, 1904, in an open maple grove. The ground was gay with the
'

violet flowers of Viola septentrionalis, and in the moister hollo\

the ledges there was an almost equal profusion of
/

'. affinis. I

search revealed intermediate forms. One of th tnsferred

garden produced in September more than 50 capsules, all sho

characteristic infertility of the hybrid.

I have never seen a specimen of this hybrid from ai

side of the Champlain Valley. This is explicable when nr<

|
septentrionalis (literally the "northern

occur south of New England, and that /'.
affinii

,,, Eastern New England. The parent

habitant.
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12. Viola affinis )< sororia Brainerd, Rhod. 6: 221-222. N >v., l
l>34

Plants in size and outline of leaf-blades intermediate between the

parent species; their petioles somewhat pubescent as in V. sororia. i

glabrous as always in V. affinis; seeds in some plants dark-brown as

in V. sororia, in other plants buff as in V. affinis.

Specimens of this hybrid in my herbarium are from four stations

:

First, a small island of four or five acres about 2 Y/2 miles east of North

Hero "City,~ the shire town of Grand Isle County, Vt. On the north

end of the island is a large lagoon of stagnant water, made by the join-

ing of two sand-bars driven northward by wave-action from the t

sides of the island. In the moist leaf-mould on the borders of this pool

grew luxuriant specimens of V . affinis, and a little farther back in dri

and more shaded spots were colonies of V. sororia; and no other

species of blue stemless violets were to be seen on the island. Not far

from these two species I discovered (August 6, 1903) a colony oi

plants intermediate in foliage and pubescence, all the capsules of wl

seemed but half grown, although many of them contained ripe seed.

Subsequent study of these specimens proved them to be a cross betwe

the two associated species.

The second station was in the orchard of my home in Middlebui

where the hybrid and its parents were found to be abundant, and '

evidence from intermediacy and infertility quite convincing. 1 en

small capsules, all that had matured on one plant, contained in

aggregate only 62 seeds.

The third station for this hybrid is Lake Leamy, Quebec. A

collected here by Fletcher was grown in the Bronx Park

which I obtained a specimen September 11. 1905.

The fourth station is Canandaigua, X. V., whence lii

sent me May 3L 1912 by Miss E. G Websl
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Hybrid No. 13—Viola affinis X triloba
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13. Viola affinis X triloba Brainerd.

Plants quite diversiform in leaf outline:—some having uncut

blades as in V. affinis, others markedly dissected as in V. triloba. In

respect to pubescence most plants glabrous as in /
*.

affinis, a few more

or less hirtellous on the upper surface as in /
'. triloba.

The plant, from cultures of which this hybrid was studied in my

garden in Middlebury, was sent by Miller (No. 12) from Plainfield,

N. J., September, 1906. The original plant was multiplied by division

of the rootstock and by raising several broods of its offspring during

the three following years.

A Tabular View of Leaf-forms i.\ Seven Herbarium Specimi ns

Sheets 1 & 4 'Sept. 9,1907 [All dentate, none lobed

Sheet

Sheet

Sheet
Sheet

Sheet

I Sept. 16, 1908 All lobed, none dentate

ISept. 28, 1908JSome lobed, some dentate

June ir», 1909 Petaliferous fruit

June 15,1909
Ot. 11,1909

Original plant grown on< j
•

Original plant grown two years

Sowing 101

Sowing 100-2

Sowing 400-3Deeply 3-6-lobed, glabrous

Deeply 3-C-lobed, reverting Sowing 549-2, from 400-3

and having cleistoga-

mous flowers

I would place lure specimens that 1 collected ni I rvmi. N

April 17, 1909, seven heterophyllous plants nearly or quite glabrous;

also a sheet of seven plants collected by Deam ! No. 6460) in wlr

woods Clark County, Ind., May 25, 1910, in 38 5 north latitude.
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Hybrid No. 14—Viola Brittoniana X cucullata
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14. Viola Brittoniana X cucullata House, Bui. Torr. CI. 32: 255,

pi. 17. May, 1905.

V. notabilis Bicknell, Torr. 4: 131, Sept., 1904.

V. cucullata X scptemloba Brainerd, Rhod. 8: 52, March. 1906.

Glabrous, light-green, 1.5-2 dm. tall; mature Leaves triangular or

triangular-ovate in outline, shallowly cordate or nearly truncate, divided

into 5-9 somewhat irregular lobes, the lobes cut one-half to two-thirds

of the distance to the petiole, the margins irregularly crenate-dent.v

petioles two to three times as long as the blades; cleistogamous flow*

and capsules also similar to V . cucullata but the peduncles shorter.

Bicknell, the first to observe this new form of Viola in Wood-

mere, on the south shore of Long Island. X. Y., near Rockaway

Beach, published it with a detailed description a- / '. notabilis. He

states that it is often found growing with, or near, Viola Brittoniana.

to which it is closely related but it is much larger in every way. of m
tufted habit, the leaves much less divided, with broader, shorter, m
obtuse lobes, the flowers deeper in color with broader petal-, the sepals

usually distinctly ciliolate. lie says "V. Mulfordcc x
is at once distin-

guished from V. notabilis by the pubescence of the former and it- m
oblong leaves, as well as by its smaller general size and -mall'

on relatively shorter peduncles."

Stone was the first to discover the hybrid nature of the plant and

to name correctly the two parenl species. I fe collected it at Springdale,

N. J., June 27, 1903, and the following October with some hesitancy

wrote-: "Viola Brittoniana X Viola cucullata would, to my mind,
\

duce just such a plant as this and at this spot they both occur in!

mingled."

From this Springdale colony I received living plants from Si

May, 1907, which, with their offspring, were under cultival

three years. Specimens were distributed in I910as Nos is. 1".

of mv Violets of Eastern North An

> \ . iii ttt,,n«i,ia fltnbi latula, hj I

» Proc. Acad. Phila . p 680
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Living* plants of this hybrid were sent me by Eggleston and House

in June, 1904, from Milltown, N. J., and were grown with their off-

spring for at least five years. Many reversionary forms were found in

the seedlings of these plants, interesting recombinations of the opposed

characters of the parent species in respect to outline of leaf-blades,

varying from deeply dissected to uncut forms, and in color of seeds,

varying from buff to brownish and dark-brown.

Other stations from which specimens came were Stratford and

Fairfield, Conn., where, in fields bordering salt meadows, the hybrid

was growing with both parents and completely sterile, but exhibiting

great vegetative vigor, the clumps often a foot in diameter. In 1907

plants were sent by Dowell from Staten Island, N. Y.

I present with some emendation an extract from a paper read at

the Boston (1906) meeting of the American Association for the Ad-

vancement of Science and published in Science, June 14, 1907.
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The Behavior of the Seedlings of Certain Violet Hybrids

"During the summer of 1906 I raised plants from the seeds of twenty-five
different hybrids of Viola, and also from the seeds of about twenty pure
species. The behavior of these two classes of seedlings was surprisingly
unlike; the offspring of the pure species resembled each other closely, but the
offspring of the hybrids were often much unlike each other and unlike their
immediate parents, reverting in some qualities to one parent of the hybrid
and in other qualities to the other parent, and this in a great variety of wa

"The species involved in these experimental cultures all belong to the
group commonly known as 'blue stemless violets,' of which V. palm at a. V.

cucullata and V. sagittata are familiar examples. Of this group there are
about twenty species in the northeasten United States, closely allied species,

that when growing together, freely interbreed.

"One of the corollaries of Mendel's law is that each pair of contrasting
characters in a hybrid works out its effects, for the most part, independently
of all other pairs. As in Newton's 'Law of the Coexistence of Motion.' the

final result is but the summing up of the various component movements taken
separately. It will be simpler for us, therefore, in describing the behavior of

violet hybrids, to consider each pair of characters by itself, taking up, li-

the divergence that occurs in respect to leaf-outline.

"1. A striking illustration of diversity in leaf-form was seen in the off-

spring of Viola Brittoniana X cucullata. This hybrid was published by Mr.

Bicknell in September, 1904, as a species, V. notabilis. It has been found in

five different stations, always growing with the reputed parents. In .June.

1904, I received from New Jersey one of these plants that I have grown no a

for three seasons. From its cleistogamous capsules, which of nec< give

pure cultures, I collected seeds in 1905 that furnished the following Bummer
ten vigorous plants. These bore in August and September an abundance
cleistogamous flowers that matured seeds: several plants lion- also in the

autumn petaliferous flowers.

"The leaves of the parent species are very dissimilar, that of V. cucullata

being broadly heart-shaped and pointed, that of V. Brittoniana prim irlly

3-parted, with the segments 2-4 lobed. The hybrids of these two speciei

all the five known stations exhibit a fair compromise in leaf-outline betwi

the two quite unlike leaves of the parents, ami closely resemble each other.

They show about the s;mie number of lobes as in V. Brittoniana, but the lo

are shorter and broader, the sinuses only half as deep. But in the offspi

of this hybrid we have in addition to plants with this compromise leaf-form,

plants with leaves but slightly lobed and showing tin- cordate base and tu

apex of V. cucullata, and still other plantfl in which the leaf-outline Is a;::

a complete reversion to \ cucullata. in the living plants that display

twelve or more leaves of these several patterns, the Impression ol

ity is most striking."
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Hybrid No. 15—Yiola Brittoiiiana X emarginata
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15. Viola Brittoniana X emarginata House, nom. nov., Rhod. 8:

120, pi. 71. July, 1906.

V. emarginata X septemloba Braincrd, Rhod. 8: 53. March. 1906.

"Aestival leaves simulating those of V. pahnata, hut qui

glabrous; truncate at base or shallowly cordate; middle lobe often

narrowly deltoid ; autumnal and earliest vernal leaves but slightly

cised; cleistogamous flowers on erect peduncles, producing green cap-

sules 8-12 mm. long, quite infertile, the average number of seeds in 28

capsules being about one-fifth the normal number," [Brainerd in

Rhod. 8:53.]

This hybrid was a long time in securing due recognition. In 18

Greene wrote 1
: "My researches have demonstrated that V. emargin

* * * * very commonly presents a foliage as much cut palmately as

V . palmata itself." Two accompanying plates drawn by Holm i N

7 and 8) are unmistakably the above-named hybrid. A dozen live

plants sent by Holm from Brookland, D. C, showed remarkable

under cultivation.

In December, 1903, Stone figured four leaves of plants from Tuck-

ahoe, Cape May County, N. J.,
2 collected August 25. 1901. thai

doubtless of this hybrid and were growing with both parent sp

In my Rhodora paper of March, 1906, the specific name "/'. s

tcmloba" was incorrectly used instead of /
'. Brittoniana, a name i

then recognized at Cambridge. I was grateful for the correction made

by House in Rhodora. July. l
( xv>. accompanied by his admirable pi

71.

1 Pitt 3 : 255-256, Dec., L897.
* Ptoc. Acad. Phlla , i> 685, j)i 16, tig. •">
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Hybrid No. 16—Aiola fimbriatnla X septemloba
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16. Viola Brittoniana X fimbriatula Dowell, nom. now, Bui. Torr.

CI. 37: 172. April, 1910.

V. fimbriatula X septcmloba Brainerd, Rhod. 8: 51, pi. 67. March.

1906.

"Vernal plants resembling V. Brittoniana; differing in having

peduncles and petioles pubescent, calyx-lobes ciliolate, middle lobe of

leaf longer. Aestival plants differing from V. Brittoniana in having

larger leaves, with the middle lobe prominent, blades pubescent, on

petioles about twice as long as blades. Cleistogamous capsules green.

12 mm. long, with some of the ovules aborted; seeds brown." [Dowell.]

This plant was first published 1 by Pollard as V. M idforder, based

on specimens collected by Miss F. A. Mulford at Hempstead Plains.

Long Island, N. Y., May 13, 1902. Through the kindness of M
Mulford I received, September, 1904, 10 or 12 plants of her violet,

which were under observation in the garden during the season of L905.

They had the usual vigorous growth of a hybrid and produced numer-

ous cleistogamous flowers, most of which were quite sterile, turning yel-

low after a few weeks. In those that formed seed the average number

produced was 4^. The intermediate character of the foliage is shown

in plate 67, above cited, made in September from a plant in cultivation.

Mixed with the living plants received in 1904 were live plant- oi / '.

Brittoniana and one of /'. fimbriatula, showing that the three forms,

the hybrid and its suspected parents, wire growing near to each

Later similar violet plants were found at other stations, from Fairfield,

Conn., in 1906 by Dr. Eames, growing with /
'. Brittoniana and not

from V. fimbriatula;, and from Statin Island. X. Y
. sen! by Dowell in

1908. who obliged me by publishing the correct name of th^ hyl

given above.

1
I 'roc. Biol. BOC., Was!).. 15: 208, Oct Lt-OS.
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Hvbrid No. 17—Viola Brittoniana X laneeolata and parent species
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17. Viola Brittoniana X ianceolata Forbes, Rhod. 11 : 14-15. Jan.,

1909.

Regarding this most remarkable of violet hybrids I quote an ac-

count in the original publication.

"Leaves with the color of those of V. Ianceolata; much m<

lanceolate in outline, less deeply parted, and more rounded at base than

those of V . Brittoniana; the leaves of the stolons entire, similar to but

somewhat broader than those of V . Ianceolata; petaliferous flowers dif-

fering from those of V. Brittoniana chiefly in their larger size; apeta-

lous flowers numerous, on peduncles about the length of the petioles,

withering early, always, infertile; stolons three or more inches long.

vigorous, bearing leaves and apetalous flowers; pubescence and time of

flowering like that of V. Brittoniana!'

Only one plant of this violet hybrid has ever been found. In the

fall of 1906, Forbes observed it on the Charles River meadows. Ded-

ham, Mass., growing with V. Ianceolata and not far from /
'. Brittoni-

ana. Transferred to his violet bed for further study, it survived the

winter and blossomed freely the following spring. The flowers were

somewhat larger than those of V. Brittoniana but of the same blue color

and general appearance.

During the summer and fall numerous cleistogamous flowers ap-

peared, but all were completely sterile. In the spring of 1
( *^ several

small' plants were made by division, blossomed profusel) and in July

produced leafy stolons more than three inches long, bearing apetalous

flowers like those of V. Ianceolata.

We present a plate of the original specimen of this hybrid and ol

the parent species in flower and in fruit.
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Hybrid No. 18—Viola Brittoniaua X papilionacea
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18. Viola Brittoniana X papilionacea Dowell, Eul. Terr. CI, 37:

173, pi. 14. April, 1910.

"Slightly pubescent on the upper surface and margin of leaves,

otherwise glabrous, 1.5-3 dm. tall. Rootstock fleshy, short, erect

cending. Vernal leaves purplish beneath, ovate, obtuse, crenate or

lobed ; aestival leaves ovate to broadly triangular-ovate. Irregularly

toothed, or cut into falcate toothed or incised lobes, apex acute

obtuse, base cordate to truncate, blades 4-8 cm. long, 3-11 cm. wide,

on petioles about three times as long. Petaliferous flowers large, the

beard on lateral petals not strongly knobbed, peduncles equaling or

shorter than the petioles; cleistogamous flowers sagittate, on short de-

cumbent or ascending peduncles; capsules greenish, mottled with

purple, about 1 cm. long; seeds as in V. Brittoniana.

"In its vernal stages it resembles the corresponding crosses with

V. affinis and V. cucullata, but later its cleistogenes serve to determine

its relationship without doubt. A large vigorous clump was found in

a meadow on the east side of Bradley Avenue, Staten Maud, May 23,

1909; (5658), transplanted, and specimens collected in July and

August."

At the same date Dowell sent me a plant which was cultivated with

its seedlings for over two years. From sowing 662 were obtained

No. 23 in my 1910 Distribution of Eastern North American \

In May, 1911, this hybrid was received from Miss Mullord. I

its seeds, sowing 972, were obtained four forms of reversionary plant-.

differing widely in form of leaf and in color of seeds; specimens

which, made September 28. 1912, are now in my herbarium.
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Hybrid No. 19—Yiola Brittoniana X sagittata and leaves of parent species
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19. Viola Brittoniana X sagittata, House, nom. nov., Rhod. 8: 120.

July, 1906.

V. sagittata X scptemloba Brainerd, Rhod. 8: 51, pi. 66. March, 1906.

Blades of leaf strikingly intermediate between those of the parent

species: at the base deeply dissected as in V. Brittoniana, not hastately

lobed as in V. sagittata; the upper division lanceolate as in V. sagittata,

or somewhat 3-lobed as in V. Brittoniana.

The type of this hybrid was collected by House at Riverdale, Md. f

May 1, and June 8, 1905, growing with the parent species and was at

once recognized by him as a hybrid. Figures c and d of plate 66 are

copied from plants collected at the same time and place as the hybrid

a and b.

In the National Herbarium there is a specimen with leaves quite

like those of the Riverdale plant, collected by W'm. T. Davis. New

Dorp, Staten Island, N. Y., July 29, 1889, and labeled "/'. sagittata.''

I have a specimen, also from Staten Island, collected at Midland Beach,

May 22, 1910, by Dowell, and one from Hempstead Plains, Long

Island, N. Y., collected by W. C. Ferguson, May 24. 1
( >20.

The specimens furnish a good illustration of a blend hybrid, .il 1

them presenting characters quite intermediate between those oi

parents.
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Hybrid No. 20—Viola Brittoniana X sororia
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20. Viola Brittoniana X sororia Dowell, Proc. Staten Island Ass

3: 161. May, 1911.

"Plant pubescent with fine spreading hairs. Rootstock thick, as-

cending. Blades of vernal leaves 2-4 cm. long. 1.5-3 cm. wide, oval

mostly acute, cut-toothed or cleft, with a prominent middle lobe consti-

tuting the main part of the blade, on petioles two to four times as long

;

later leaves larger and wider in proportion to their length, sonic of 1

blades much wider than long and uncut; blue flowers on scapes as long

as the petioles; cleistogenes prostrate or ascending, the scapes 6-15

cm. long; sepals lanceolate, two-thirds to one-half as long as the cap-

sules, glabrous except on the prominent ciliolate auricles; capsules 10-

15 mm. long, green or mottled with purple; seeds brown.

"Bradley Avenue clearing. June 4 and July 1. 1910; transplant

and specimens collected September 21. 1910 and May 13, 1911. A

colony of several plants was found at this station."

There is in the Brainerd herbarium a specimen of this hybrid in

flower collected by Dr. E. IT. Karnes in Fairfield, Conn., May 13, 191

growing with both the parent species in a field bordering a bracki

marsh. It answers well to Dowell'- description of the plants

on Staten Island, \. Y.
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Hybrid No. 21—Yiola Brittoniana X triloba
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21. Viola Brittoniana X triloba, Brainerd.

Differs from V. Brittoniana in the direction of V. triloba in its

large, less divided leaves with broad middle lobe, in pedicels one-half

as long, in bearing pubescence on petiole and veins of leaf, and in hav-

ing summer capsules dotted with brown. Differs from V. triloba in

the direction of V. Brittoniana in being less pubescent, in bearing slim

long-auricled cleistogamous flowers on ascending pedicels, and in its

nearly green cleistogamous capsules.

This hybrid was discovered at Milltown. N. J.. June. 1904, by

House. A live plant sent me at that time (his No. 62), attained b

large size in the garden. In August, 1905, its leaves became ranker

and less divided, its capsules bore only y$ the normal number of sc

found in capsules of either parent species, three capsules bearing only

37 seeds.

In March, 1904, I noticed in the National Museum two sheets

what seemed to be this hybrid from Stratford, Conn., Eames colled

May 24, 1893. On inquiry Dr. Eames wrote me that he remembei

the plant as ''a connecting link between V. paltnata and V. atlanti

both of which grew there."

This hybrid was 'first published in Rhod. 8: 55, March, r* w

"/'. paltnata X Septemloba," specific names which were then

where misapplied. 2

'Invalid name for V, Brittoniana Pollard, Bo( Oai
• See Torr. Club Bui 87: 584-585, Dec., 1910; 18 i pi

1911
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Hybrid No. 22—Yiola conspersa X rostrata
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22. Viola conspersa > rostrata Brainerd.

Spur of petaliferous flower intermediate between those of the

parent species as to length and thickness, bright violet, 8-10 nun. long,

often abruptly recurved at the tip; stipules 10-15 nun. long, fimbriate

on the outer edge.

My first acquaintance with this hybrid was a living plant sent by

Miller from JMainlield, X. J., June. 1906. 'Ibis and its offspring were

grown for several years. It was soon recognized as a hybrid, and its

parentage was also apparent. From this stock were obtained speci-

mens that were sent out as No. 31 in my Distribution 1W) of Violets

of Eastern North America.

Soon after 1 another colony of this hybrid was found a half mile

east of my home in Middlebury, \'t.. growing with /
'. conspersa in ;i

wet swale at the base of a ledge on which grew the other parent /

YOstrata. From year to year since, the plants at this station have been

under observation. Excellent specimens were collected as recenth as

May 29, 1923.

1 vt. Exp. Sia. Hul. int. "Flora of Vermont", p. 227 (1915)
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Hybriu ..j. 23

—

Yiola cucullata X fimbriatula

23. Viola cucullata X fimbriatula Brainerd, Rhod. 6: 217. Nov.,

1904.

Blades of leaf wider and larger than in V. fimbriatula, in this re-

spect as in V . cucullata; peduncles, petioles and upper surface of blades
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often finely pubescent or hirtellous as in V. fimbriatula, not glabrous as

in V. cucullata; cleistogamous flowers sometimes subulate as in V. cu-

cullata, sometimes sagittate as in V. fimbriatula, sometimes intermedi-

ate.

This hybrid was first found in Salisbury, Vt., along a trout brook

that crossed a sterile pasture at the base of the mountains. Along the

edge of the water and in moist hollows V. cucullata Ait. was com-

mon, with short petioles and peduncles when growing in the open, and

with long petioles and peduncles when growing in the shade of alder-.

On the drier knolls back from the brook were colonies of V . fimbriatula

J. E. Smith. Near them were noticed in May, 1904, plants with wider

leaves and larger, less decidedly purple flowers, marked with a ring of

dark-blue at the center. They were examined again the following

August and some eight of the plants removed to the garden. The

cleistogamous flowers and autumn fruit, as well as the foliage and the

vernal flowers, revealed a plant midway between the two familiar

species with which the anomalous plants were growing ; but no capsule

ripened more than four seeds.

A similar plant had been collected, August 16, 1903, in Cheshire.

Mass., where V. cucullata and V. fimbriatula were common. This in

the one capsule that matured had only three seeds, but numerous

aborted ovules. V. Porteriana Pollard, 1 collected May 31, 1897, at

Rushkill Falls, Pa., 1897, with V. fimbriatula, turned out to be the

hybrid here discussed. Gradually it transpired that the cross was not

infrequent along the eastern slope of the Appalachian Mountains. The

range of V. cucullata is "springs and cold bogs from Quebec to north-

eastern Georgia"; that of V. fimbriatula "hillsides and dry fields from

Quebec to northeastern Georgia." One familiar with this tract knows

that in this glaciated region "hillsides" and "springs" arc often found

in close proximity to each other. Thus the parent species arc often

cohabitant, and the hybrid not infrequent. Over 12 stations are rep-

resented in the Brainerd herbarium.

From a station discovered, May, 1
(M>, along the outlet ol a cold

spring in the northeastern part of Middlebury, Vt., plants were trans-

ferred to the home garden and studied with their offspring for four

years. From stock transplanted from Waca, Pa., was obtained Mo, 36

of my 1910 Distribution of Violets of Eastern North Vmerica; from

plants brought from Oak Mountain. Tryon, \. C, wa obtained V'

37 of this 1 Hstribution.

1 Torr. Hoi. Club. Bui. 24: 404, t 814, Aim. 189*!
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Hybrid No. 24—Viola cucuUaia X nephrophylla
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24. Viola cucullata X nephrophylla Brainerd, Rhod. 8: 50-51.

March, 1906.

Like V. nephrophylla in its relatively narrow leaf-blade less than

two inches wide; like V. cucullata in the strongly clavate heard of it-

lateral petals; like V. nephrophylla in its ovoid cleistogamous flowers,

not subulate as in V. cucullata; like V. cucullata in its glabrous -purred

petals, not villous as in V. nephrophylla.

In September, 1904, eight or ten plants of V. nephrophylla were

transferred to my garden in Middlebury, Vt., from the borders of a

cold brook running through the farm of the late Chief Justice Loveland

Munson in Manchester. Vt. When they flowered, May 15. 1 * X ) 5 . one

of the plants was taller than the others, more caespitose, had less obtuse

leaves and bore smaller flowers on longer peduncles. A few day- later

the Manchester station was revisited, and occasionally similar plants

were found, especially where in wetter .spots colonic- of /
'. cucullata

bordered those of V. nephrophylla. Several days later at Arlington,

Vt., 12 miles farther south, in a boggy meadow where these two species

grew together, another of these anomalous forms was found, seemingl)

a V. cucullata with violet-colored flowers and bearded spur-petal.

Transferred to the garden this and the Manchester plant-, a- the) de-

veloped through the summer, gave abundant evidence of their hybrid

origin. They had a luxuriant growth, but their numerous cleistoga-

mous flowers proved to be nearly sterile. The two parent -pecie- are

closely related. Nos. 20 and 21 in the li-t of North America \ iolets,

arranged according to affinities I
Bui. 221. p. 13). Their habitat is also

quite the same, namely: cold bogs and border- ot streams. I be I

tenkill River running south through Manchester and Arlington is at

base of two of the highesl mountain- of western Vermont, and the

valley has been long famous for its eold trout brooks.

This hybrid is not known to occur elsewhere cithei in \ i rmoi

southward.
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Hybrid No. 25—Viola cucullata X palmata and parent species
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25. Viola cucullata X palmata Brainerd, Rhod. 15: 115. July,

1913.

Leaves nearly glabrous, l)roadly cordate-ovate, lobes as numerous

as in V. palmata, but shorter; cleistogamous flowers intermediate in

form to those of the parent species, on elongate ascending peduncles ;

auricles long, slightly setnlose, sepals otherwise glabrous; capsules bear-

ing only few seeds.

The hybrid was sent by Miss A. M. Ryan from East Lyme. Conn.,

October 4, 1906.

A hybrid was published in Rhodora 8: 56, March. 1906. by the

above name, but at that date V. triloba was known as "V. palmata var.

dilatata"—a "three-lobed form" of /
'. palmata. See Torr. Club Bui.

37: 584-586, December, 1910.
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Hybrid No. 26—Viola oucullata Xpapilionacea
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26. Viola cucullata X papilionacea Brainerd, Rhod. 8: 56. March,

1906.

Plants often luxuriant and caespitose; petaliferous flowers mottled,

cleistogamous flowers subulate as in
/

'. cucullata, nearly or quite sterile ;

foliage quite glabrous and uncut, as in both parents.

My first acquaintance with this hybrid was in August 22, 1905,

when I saw and obtained a plant that Bissell of Southington, Conn.,

had transferred to his garden from the wild. Two week- later ;it Easl

Lyme, Conn., 1 saw plants in cultivation by Miss A. M. Ryan. 1 he

luxuriant growth of the hybrid was such that from one plant JO large

specimens were made by Miss Ryan for distribution. ( >n September

8, 1905, in company with Kggleston, I collected a specimen of the hybrid

in a low woods on the line between New York City and Yonkers.

1 place with these specimens one collected by House i No. 131 i in

low woods. North Takoma, D. C. (now Takoma Park , July 30, 1904;

and labeled by him V. cucullata.

Two other stations where the hybrid was discovered lat

Northampton, Mass., Mrs. Emily Hitchcock Terry, 1906; Plainfield

N. J., September, 1906, grown in Middlebur) for one year.
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Hybrid No. 27—Yiola cucullata X primulifolia
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27. V. cucullata X primulifolia Brainerd, Rhod. 11: 115. June,

1909.

V. lavandulacea Bicknell, Torr. 4: 130. September, 1904.

Regarding this remarkable hybrid we present both of the publica-

tions above cited in their chronological order. It is interesting and in-

structive to follow the stages by which the students of Viola alter

more than four years arrived at a correct view regarding the status of

Bicknell's plant. His original description is as follows:

"Tufted from short compound rootstocks, rather pale green,

glabrous or with traces of minute pubescence on the upper surface of

the leaves: petioles slender, much elongated, becoming 15-23 cm. long;

leaf-blades oval or ovate and obtuse to deltoid-ovate and acute, abruptly

contracted or truncate at the base, often slightly decurrent and a little

undulate along lower margins, obscurely crenate or sub-entire to crenu-

late-denticulate, mostly 2-5y2 cm. long, 2-4 cm. wide, or finally as large

as 7 X 5 cm. : peduncles 10-30 cm. high, finally much surpassing the

leaves: flower pale lilac to lavender blue, the petals whitened and much

narrowed basally, all or all but the two upper ones sharply dark-lineate,

the lateral pair bearded with a scant tuft of short gland-tipped hairs.

the others glabrous, the lower one notably shorter than the others;

sepals glabrous, lanceolate or linear-lanceolate, often sub-falcate, ob-

tusely purplish apiculate; cleistogamous flowers on elongated erect

pedicels, linear-lanceolate, the narrow sepals obtuse, the auricles rather

small; mature capsules not seen.

"Southwestern Long Island, in damp meadows. Collected at

Rosedale (May 9, 1903). and at Woodmere I
May 21, 1904). Type

from Woodmere, in Herbarium New York Botanical Garden.

"Related to Viola cucullata and growing with it. but well set apart

from any of the cucullata group by its ovate or deltoid strictl;

date leaves. By comparison with V. cucullata in the field the
' :

are seen to be markedly different in color as well as in other chat
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In September, 1905, I saw a fine plant of V. lavandulocea in the

garden at Bronx Park which at once suggested that it was a hybrid.

It was completely sterile. Although it bore 50 or more cleistogamous

fruits, not a seed could be found. Its relationship to V. cucullata was

evident from its somewhat short and beardless spurred petal and

elongated peduncles ; but the other parent of the conjectured hybrid was

a mystery, until the publication 1 of V. Brittoniana X lanceolota by

Forbes threw a new light on the problem. Bicknell and myself were

agreed that we were dealing with a second hybrid between a white and

a blue violet. The marks of V. primulifolia were seen to be as con-

spicuous as those of V. cucullata, namely, the truncate and decurrent

base of the leaf-blade, its obscurely crenulate margin, its numerous

nearly parallel veins diverging from the midrib, and the narrowed base

of the petals.

This interesting hybrid in 1909 became extinct. It disappeared at

the original Long Island stations; for a while it grew in the Bronx Park

Garden; and for two years at Middlebury. Possibly tin- hybrid may

again occur in moist meadows along the Atlantic coast.

i Rhod. 11 : 14, Jan.. 1909.
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Hybrid No. 28—Viola cucnllata X sag-ittata



Some Natural Violet Hybrids 79

28. Viola cucullata X sagittata Brainerd, Rhod. 8: 52. March,

1906.

Blades of mature leaves deltoid and wide as in V . cucullata, but

sharply and coarsely toothed at the base as in V. sagittata; heard of

petaliferous flowers clavate, as in V. cucullata, but not in /
'. sagittata;

eleistogamous flowers subulate with extended auricles as in
/

'. cucullata.

but not as in V. sagittata.

Specimens of this hybrid from two stations have been cultivated

and carefully studied. The first was from Tinicum, Pa., 33 miles north

of Philadelphia, on the west bank of the Delaware River, reported by

Stone. 1 Flowering and fruiting specimens- are in my herbarium; also

from a living plant grown for three years seedlings almost sterile were

obtained. The second station is Montclair, N. J., five miles north of

Newark. In June, 1907, living plants sent by Vreeland, and their off-

spring were grown for three years. Specimens, reverting in leaf-form

to V. sagittata, were sent out as No. 38 of my 1
(>10 Distribution of

Eastern North American Violets.

1 Proc. Nat. Acad. BcL, Phila., p. 685, Oct., 1903.

•Stone No. 5141 and No. 0143, 1. c, p. 680.
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29. Viola cucullata X septentrionalis Brainerd, Rhod. 6: 220

Nov., 1904.

Petioles and blades sparsely pubescent, not glabrous as in
/

'. cu-

cullata though less pubescent than in V. septentrionalis. Other char-

acters differentiating the parent species in like manner intermediate in

the hybrid; the sepals slightly hispidulous, not strongly so as in
/

'. sep-

tentrionalis nor glabrous as in V. cucullata; cleistogamous flow<

halfway between sagittate and subulate; spurred petal somewhat

bearded, not beardless as in V. cucullata nor strongly bearded as in V.

septentrionalis.

The plant is thus a striking example of a "blend hybrid." It was

one of the earliest to be positively recognized, although it is necessarily

restricted to northern regions, the home of V . septentrionalis, "the

northern" violet. As early as the above publication it had been found

at six stations, three in Addison County, Vt., and one each in Maine.

New Brunswick and Prince Edward Island.

The corolla of this hybrid is large and of a beautiful violet-blue

color inherited from both parents.

A specimen of the plant from the last mentioned station, collected

by L. W. Watson in 1902, was published,1 by ( ireene as /
'. melissaefolia.

In his description he refers to its large- flowers "nearly an inch in diame-

ter, sky-blue," and to the ciliolate sepals and recognizes its resemblance

both to V. septentrionalis and to /
'. cucullata, or rather to their syno

iivms, /'. nesiotica (ireene- and /'. prionosepala Greene8
. But Greene

never had any faith in the existence of violet hybrids. I le is on record1

as saving "that to which any scientific mind should preclude ' an\

hope of finding such is the simple fact that w out of 1<*> seeds ol th<

plants are from flowers that having no corollas never open even tl

sepals
::: * * |and belong to] a group of plants which, as if intelligent

entities, seem to use every thinkable natural precaution against cross

fertilization."

i Pitt. •- : I
"''-. Soy .

i 902.
i Pitt. 5 102. Nov., i '"'

'

Pitt. 5 : 99, N«>\ 1902
» Leaflets l\ I 5, June, L906
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Hybrid No. 30a— Viola cucullata X sororia
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30. Viola cucullata X sororia Brainerd Rhod. 6: 222. Nov., 1904.

The characters of the hybrid plant present either a compromise of

the contrasting characters of the two parent species or a reproduction

of their common characters; not as pubescent as V. sororia and not as

glabrous as V . cucullata; cleistogamous flowers not as subulate as in

V. cucullata and not as obovoid as in V. sororia.; leaves always cordate

and flowers always violet-purple as in both parents.

This cross, like the preceding, was one of the earliest to be recog-

nized and for a similar reason, its frequent occurrence in Western Ver-

mont and Massachusetts, where the writer first studied Viola in the

field. Specimens were collected in these stations with abundant evi-

dence of their hybrid nature. They were growing with /
'. cucullata

and V. sororia, their characters were a compromise between those of

these two species and their infertility was apparent.

The first station was Cheshire, Mass., altitude 1,200 feet in moist

soil, under a wild apple tree on the roadside. On May 20, 1903, I

found here a clump of a strange violet bearing numerous large bluish

flowers. I was at a loss whether to call it
/

'. cucullata or /
'. sororia;

and, hoping to remove the perplexity, 1 revisited the station. August 26,

1904. I found the plant bearing numerous capsules, all small, imper-

fect and few-seeded and concluded that the plant was a hybrid.

The second station was the west slope of Grand View Mountain,

Addison, Vt., on mossy rocks, where were growing both /
'. Cucullata

and V. sororia. An Intermediate plant was transferred to my garden

in Middlebury, Vt., May 25, 1904. where its sterile, cleistogamous

flowers on July 24 revealed its hybrid character.

The third station was a cold spring at the base of the quart

mountain in northeastern Middlebury, growing under Junr

giniana L. Seedlings from this appear in Nos. 41 and 42 of mj \

Distribution, 1
( >10. The hybrid has since been received from Nianl

Conn., Long island and Rochester, \. Y.. and from the vicii

Milwaukee, Wis.
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Hybrid No. 30b—Viola cucullata X sororia
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Hybrid No. 31a Viola cnenllata triloba
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Hybrid No. 31b—Yiola cucullata X triloba
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31. Viola cucullata X triloba Brainerd, num. nov., Rhod. 15: 115.

July, 1913.

V. cucullata X palmata Brainerd, Rhod. 8: 56. March, 1906.

Leaves pubescent on petioles, and under surface of blade as in /
*.

triloba, some cordate-ovate, others three-lobed with broad middle seg-

ment; offspring of hybrid reverting variously to the characters of the

parents, some plants bearing only broad uncut leaves, other plants 1 tear-

ing only three-parted leaves, still others intermediate; in all offspring

the cleistogamous capsules notably sterile.

This hybrid was first detected in a set of living plants sent in May,

1905, by Prof. Greenman as "V. palmata' from Granny Hill, Lexing-

ton, Mass. The anomalous plant was grown at Middlebury till June.

1906. It was quite sterile, but produced numerous slender cleistoga-

mous flowers resembling those seen on V. cucullata X sororia. ( >n

visiting the station I observed that about 20 rods away in a marshy

meadow at the base of Granny Hill plants of /
'. cucullata were growing.

On September 1, 1905, a live plant of the same hybrid was sent by

Miss A. M. Ryan from East Lyme, Conn. From this and its seedlings

many plants were grown during the live subsequent years, many oi

them being reversionary forms with quite infertile cleistogamous cap-

sules.

A plant of this hybrid from Bradford, Pa., was once sent to SI.

Curator of Parks in Rochester, X. Y., from whom a characteri

specimen, collected July 19, 1910, was received and deposited in the

Brainerd herbarium.

The specific name "/'. palmata" used in Rhodora, March, 1906,

was replaced by V. triloba, when in December, 1910, the distinction

tween the two species was pointed <»nt in the Torr. Club Bui
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Hybrid No. 32—Viola cucullata X viarum
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32. Viola cucullata X viarum Brainerd ined.

Contour of leaf-blades intermediate, some uncut and sub-cordate as

in V. cucullata, others deeply divided with a broad terminal lobe as in

V. viarum; petaliferous flowers much as in V. cucullata, broader than

in V. viarum and none emarginate ; cleistogamous flowers subulate as in

V. cucullata; seeds olive-brown as in V. viarum-.

A hybrid of especial interest appearing spontaneously in my garden

in Middlebury in 1912, growing with the parent species.

The type of V. viarum Pollard 1 was collected in St. Louis, Mo.,

growing on a railroad embankment, a circumstance that suggested its

name. The home of the species was probably the Ozark of Northern

Arkansas. In August, 1905, B. F. Bush sent me an unnamed specimen

from Eagle Rock, Mo., stating that the plant was common along tin-

rocky banks of the White River. This I was able to identify with

specimens of the original collection in my herbarium, distributed from

the National Herbarium as No. 32 of North American Violaceae. The

plant received from Mr. Bush in 1905, or its offspring, is .till growing

in the Middlebury garden.

In 1912 I discovered an anomalous plant in the bed ol V, viarum.

Tts seeds were the seeds of V. viarum, but its cleistogamous flowers

were those of V. cucullata. Its leaf-pattern was intermediate, some

uncut blades, sub-cordate but not truncate; its petals much broader than

those of V. viarum and not emarginate; its cleistogamous flowers in

the latter part of August, intermediate and apparently Sterile.

Another circumstance is deserving our attention: I he parent

species of this hybrid are nearly allied though in geographical range

widely apart. It is by no accident although hardly intentional that

in the list of North American Violets "arranged according to aflfinit

/'. cucullata and /
'. viarum are in juxtaposition, as is also the Case in

the Britton and Brown Illustrated Flora 2:552, Nos, 15 .^^\ 16

1 Britton Man., p. 63G i 1901 »

i vt si.-. Bul . 22 I. p 13 (1921)
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Hybrid No. 33—Viola emarginata X fimbriatnla
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33. Viola emarginata X fimbriatula Brainerd, Rhod. 8: 57-58.

March, 1906.

Plants intermediate between the two parent species, or presenting

sometimes the character of one and sometimes the character of the

other; leaf-blades usually deltoid, truncate, obscurely denticulate or

coarsely incised on the basal angles, and inheriting pubescence from

V. fimbriatula.

Of the above named hybrid I have specimens from four stations.

From Linden, N. J., living plants were sent by Eggleston and House,

June 12, 1904, from which two sheets of the plant in fruit were ob-

tained August 21. In shape of leaf, in pubescence and in capsules and

cleistogamous flowers it is a marked compromise between the char-

acters of the parent species.

The second collection consisted of 15 living plants sent by Holm,

September, 1904, from near Brookland, Washington, I). C. These

were cultivated until September, 1905, and gave admirable reversionary

forms of the parental species, a detailed account of which is given in

the Rhodora paper above cited.

The third station from which I received this hybrid is Chadds

Ford, Delaware Co., Pa., Stone ( X<». 5149) July 5, 1
( *U. I; was

determined as V . fimbriatula, but it matches exactly those above cited.

The fourth station is Skyland. \. ('.. where it was collected Sep

tember, 1923, by Miss Susan I). Sheppard who kindly sent several

specimens.
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Hybrid No. 34—Viola cmarginata X Lovelliaaa
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34. Viola emarginata > Lovelliana Brainerd.

Blades of hybrid leaf often intermediate between those of the

parent species as respects contour and pubescence, sometimes inherit-

ing the three-lobed leaves found in V. Lovelliana, but not in V. emargi-

nata; capsules more or less infertile.

The two sheets of this hybrid in my herbarium -how 12 plants

collected April 2, 1908. at Edgewood near Muskogee, ( >kla., growing

with the parent species, specimens of which were also collected at the

same time and place.

At first sight these specimens might seem to be V. emarginata

triloba; but the range of V. triloba does not extend 50 far SOUthwesI as

Oklahoma, and in fact there is no satisfactory evidence that such a

cross ever occurred.

The line-drawing (Bui. 224. p. (>K ) of Viola emarginata is based

on a fruiting specimen from the same station as that of the hybrid,

transplanted and grown in my garden in Middlebury.
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Hybrid No. 35—Yiola emarginata X papilionacea



Some Natural Violet Hybrids 95

35. Viola emarginata X papilionacea House, Rlmd. 8: 120. July.

1906.

Early leaves triangular, cucullate, cordate, glabrous, very small;

flowers small, pale purplish-blue, about 1 cm. broad, with dark-blue

center and conspicuous purple veins; later leaves large triangular,

truncate or shallowly cordate, pale green, margins crenate-serrate to-

wards the apex, deeply dentate or cut-toothed at the base, capsules

about 6 mm. long or less on ascending peduncles, abortive, those from

the petaliferous flowers apparently never developing.—Takoma Park.

D. C, August 25, 1904 (No. 334, type) ; also July 30, 1
(*)4. April 23,

and October 4, 1905.

Three stations are represented in the Brainerd herbarium: 1. Ivy

Hill Cemetery, Philadelphia, Brainerd collector, September 6, 190

2. Living plants transferred to my garden, September, 1
{ X>5. from Mill-

town, N. J., found with both parent species. 3. Living plants trans-

ferred from Brookland, I). C, Theo. Holm donor, May, 1
( *>X. ex horto

Middlebury, May 29, 1910.

In these specimens the characters of the hybrid as described b)

House are strikingly exhibited. The evidence of sterile capsules from

the petaliferous flowers is mosl pronounced, and in the plants from

Brookland, D. ('.. grown for two years, even the cleistogamous tb -w

eem blasted.
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Hybrid No. 36—Viola emarginata X sagittata
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36. Viola emarginata X sagittata Brainerd Rhod. 8: 58. March.

1906.

Leaves glabrous as in both parents, the blades sometimes broadly

deltoid as in V. emarginata; sometimes narrowly lanceolate as in /
'.

sagittata; the basal lobes coarsely dentate, passing upward into smaller

and more remote apiculate teeth; ovules often aborted even in petalif-

erous flowers, in apetalous, sterile and withering brown. Often a

ciated with the parent species.

It is important in the study of this hybrid to have a correct idea

of the "sagittata" leaf which, blending with that of /
'. emarginata, de-

termines the form of the hybrid leaf.
1 The word "sasrittata" (arrow-

shaped) is somewhat vague. Gray defines it as having the main body

of the blade tapering upward to a point and the ears acute and turned

downward as in the common Sagittaria.2 This surely does not describe

the leaf of Viola sagittata Ait. (See color-plate. \'t. Sta. Bui. 224, p.

64, spec. No. 25). Many of the old specific names are fanciful. /
'.

sororia Willd. gets its name "sister violet" from a supposed resemblance

to V. odorata L., V. striata Ait. probably is so called because of the

purple lines, or striae, on the spur-petal, found in many other sp<

and not a distinguishing character.

Specimens of this hybrid in my herbarium are from the following

stations

:

1. Cedarhurst, Long Island, X. Y., Bicknell collector. Jul) -)f '.

1902.

2. Chester County. Pa., Stone collector. No. 5144, June 21, 190

called V. emarginata Nutt.

3. Terracotta, I). ('., Holm collector, September 28, 1904.

4. Milltown, N. J., Eggleston and Brainerd collectors, Vugusl i

1904.

5. North Takoma Park. I). ('.. Hyattsville, \M.. Glencarlyn, \

House collector (see Rhod. X; 120, luh. 1906)

'Sec figs. 2940 and 2941, Brltton and Brown Illustrated !

i '.i
1

3

Bee Rga. 234 and 235 In m PI I 100 19
J Proc. Acad. Nat. Bel., Phlla . p •
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Hybrid No. 37—Viola emarginatn X septemloba
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37. Viola emarginata X septemloba i louse, hyb. nov., Terr. 14:

1-3. Fig. 1. Jan., 1914.

Plant glabrous at flowering time, the leaves varying from deltoid

to sagittate, the middle lobe of the blade elongated, the lateral lobes very

narrow, the basal ones nearly at right angles to the middle lobe; sum-

mer leaves sevcral-lobed, the middle lobe longest and largest ; flowers

large, pale blue in eolor (Gilmerton, Norfolk Co., Va., No. 4857. April

20, 1912). (irowing with both parent species.

This hybrid has some resemblance to hyb. 15, Viola Brittoniana

emarginata, first found in the District of Columbia, and figured in

Rhodora 8: 120, pi. 71, July, 1906. It lacks, however, the stoutness of

that plant, and in its more slender habit shows its relationship t<> /

septemloba.
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Hybrid No. 38—Viola emarginata X sororia
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38. Viola emarginata X sororia Brainerd.

Mature leaves ovate as in V. sororia, not deltoid as in V. emargi-

nata, basal lobes incised with triangular teeth at the base, the sinus

deep and narrow; under surface of leaf-blades less pubescent than in

V. sororia, but not glabrous as in V. emarginata, margins ciliolate.

My specimens consist of three plants collected by E. J. Palmer

along a railroad track in a dry prairie at Carthage, Mo.—two in petalif-

erous flower (No. 3343) April 9, 1911 and one (No. 3376) with fruit

and long slender apetalous flowers May 14. Both fruiting capsules and

apetalous flowers are decidedly infertile.

The plant was first determined as V. fimbriatuhi, doubtless because

of its marked pubescence; but the town of Carthage (44 miles north of

south line of Missouri, and 17 miles east of west line), is 700 miles

west of the range of V. fimbriatuhi, a species having a truncate base

not deeply and narrowly cordate, as in the hybrid.



102 Bulletin 239

Hybrid No. 39

—

Viola emargjnata X Stoneana
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39. Viola emarginata X Stoneana Brainerd.

Contour of leaf-blades in the hybrid specimen collected September

29, 1905, of two patterns : one coarsely toothed at the base as in V.

emarginata, the other three-parted, the segments 2-3-cleft, the middle

division the widest, quite as in V. Stoneana; plant glabrous throughout

as in both parent species.

This hybrid was collected by me at Ivy Hill Cemetery, Philadel-

phia, Pa. For several years it was grown at Middlebury and many off-

spring raised from its seed. The 18 capsules obtained from the origi-

nal plant were infertile; the four least infertile yielded only 156 seeds

instead of the normal 240; the remaining capsules, 14 in number, yielded

an average of 7% seeds, only 13% percent of the normal number.

Furthermore, the plants obtained from the sowing of these seeds were

markedly variable in outline : some three-divided or three-parted with

the segments 2-3-cleft, as in V. Stoneana; others broadly ovate or

deltoid, base truncate and decurrent, the lower margin coarsely toothed,

as in V. emarginata; and, lastly, with these were to be found still others

of intermediate pattern.
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Hybrid No. 40—Viola fimhriatnla X hirsiitnla
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40. Viola fimbriatula X hirsutula Dowell Bui. Turr. CI. 37: 175,

pi 15. April, 1910.

V. fimbriatula X villosa House, Rhod. 8: 121. July, 1906.

"Plant pubescent, low, with erect or ascending rootstock. Leaf-

blades thick and firm, dark green above, ovate, acute, cordate, crenate-

serrate, ciliate and oppressed-pubescent, with the characteristic hairs

of V. hirsutula on the upper surface; petioles one to two times as long

as the blades. The imperfectly developed cleistogenes sagittate, small,

on short decumbent or ascending puberulent peduncles ; calyx-lobes

purplish, lanceolate, with rather long ciliolate auricles."

Woods west of Egbertville, Staten Island, N. Y., in the V. hirsutula

patch, August 23, 1909 (6007). Bui. Torr. CI. ?>7 : 167, April, 1910.
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Hybrid No. 41

—

Viola limbriatula X latiuscula
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41. Viola fimbriatuia X latiuscula Brainerd.

Plants inheriting variously the contrasting characters of the two

parents; some pubescent as in V. fimbriatuia, others glabrous as in

V . latiuscula; some with broad deltoid leaves as in V . latiuscula, others

with ovate leaves as in V. fimbriatuia ; some having green capsules as in

V. fimbriatuia, others purple-spotted capsules as in V. latiuscula.

The type of V. latiuscula was collected by Eggleston in shady well-

drained soil on the lower slopes of Twin Mountains, West Rutland, \'t.,

May and July, 1902. It was later found in several other stations in

Western Vermont and adjacent New York, and in Rhodora 24: 184,

September, 1922, it is reported from New Hampshire. As now known,

its southwestern limit is Bradford, McKean Co., Pa. (See Torr. Club

Bui. 37: 590, Dec, 1910.)

Its hybrid, with V. fimbriatuia was discovered, September, 1906. in

sandy soil on the grounds of Fort Ethan Allen, Vt. The plant was

transferred to my garden in Middlebury and during the two subi

quent years numerous offspring were obtained from its seeds that dis-

played the characters above described.
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367-1 3o7-2

Hybrid No. 42a—Yiola fimbriatula X palmata

42. Viola fimbriatula X palmata Brainerd, Rhod. 15: 114. June,

1913.

Leaf-blades ovate in outline, subcordate, obtuse, 3-5-lobed or cleft

on either side chiefly below the middle, finely pubescent especially on

the petioles and along the veins of the lower surface ; flowers, capsules

and peduncles intermediate between those of the parent species
;
plants

quite infertile ; offspring diversiform—some with leaves like those of

the hybrid parent, others with leaves uncut as in V. fimbriatula, and

still others with deeply lobed leaves as in V. palmata, in all cases the

width of leaf being intermediate.
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Hybrid No. 42b—Viola fimbrlatula X pal mala

Specimens of this hybrid in the Brainerd herbarium arc as fol-

lows: Rocky woodland, Yonkers, Westchester Co., N. Y.. Brainerd col

lector, September 9, 1905; East Lyme, Conn.. Miss \. M. Ryon, I teto-

ber, 1905 ; Sylvanbeach, Oneida Co., N. VT., House 12 M (in part), Jul)

11, 1905; Palmer's Glen, N. Y. [near Rochester?] J.
Bishop collector,

1909;Tryon (alt. 760 m.) N. C, Brainerd, April 21, L910; Spring Val

ley, Rockland Co., N. Y., Miss E. M. Kittredge, May 26, 1911.
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Hybrid No. 43—Viola fimbriatula X papilionaeea
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43. Viola fimbriatula X papilionacea Brainerd, Rhod. 8: 54.

March, 1906.

Cf. Rhod. 6: 218-219, November, 1904.

Blades of mature leaves wider than in V. fimbriatula, narrower

than in V. papilionacea; lobes often sharply toothed as in V . fimbriatula,

not merely crenate-serrate as in V. papilionacea; plants usually pubes-

cent as in V . fimbriatula, but often quite glabrous as in V. papilionacea.

This hybrid was a source of perplexity to American botanists from

1900 to 1906. Varying opinions regarding its status were advanced by

Greene, Stone and House. Greene, when botanist of the Catholic Uni-

versity at Washington, seems to have been the first to take notice, in

1900, of this abnormal plant. In Leaflets 1 : 187, February, 1906, he

tells about once observing in a colony of true V. fimbriatula a plant dif-

fering from all the others, which, in 1900, he transferred to his garden,

where it flourished for three years. Meanwhile seven or eight plants

from self-sown seeds sprang up around it, one of which was a perfect

"revert" to V . fimbriatula without shadow of approach to its immediate

parent, while the other six or seven seedlings were as precisely true

to this parent. It was found not to be rare in the District of Columbia

and soon after a dried specimen of the same thing was sent in by

Stone (No. 5150) from Philadelphia for Greene to determine, who sent

in his manuscript name for it, V . aberrans. Stone published this
1

as

"V. fimbriatula aberrans (Greene) ; essentially a long petioled V. fim-

briatula, with broad, cordate, somewhat cucullate leaves, without strong

basal teeth and usually somewhat pubescent." In reply to my inquiry

regarding his No. 5150 Stone wrote: "I think V. papilionacea did grow

in the vicinity; V. fimbriatula was there in abundance; and my surmise

was that my plants were hybrids between the two." Greene, however,

had no faith in the possibility of hybridism in Viola; the anomalous

forms he considered "mutates." 2

The 22 specimens in my herbarium show that the hybrid is found

in Connecticut, New York, New Jersey. Pennsylvania, Maryland, and

District of Columbia. It may be looked for farther southwest to the

mountains of North Carolina.

'Proa Acad. Nat. Sci.. Phila., i». 683, pi. 37, ftgs. I 6, Dec, 1903
a Sec Leaflets 1 : 187, Feb., 1006.
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Hybrid No. 44—Variable leaves of Viola fimbriatula X sagittata
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44. Viola fimbriatula X sagittata Brainerd, Rhod. 8: 57, pi. 68.

March, 1906.

Plants with foliage sometimes quite like that of one or the other

of the parent species rather than a compromise of their divergent char-

acters ; the leaf-blade sometimes broad, as in V. fimbriatula; sometimes

narrow as in V. sagittata; sometimes glabrous as in V. sagittata; some-

times pubescent as in V. fimbriatula; the basal lobes sometimes sharply

incised as in V. fimbriatula, sometimes coarsely 2-3 dentate as in V.

sagittata, these various forms appearing independently of each other,

as in mathematical permutation.

This hybrid was first collected by Greene in Anne Arundel

County, Md., in the spring of 1898 and published as V. conjugens in

Pitt. 4: 3-4, January, 1899. About a year later a clump of it was trans-

ferred to his garden. Its only offspring, self-sown, differed so much

from the original plant that in February, 1906 1 he thought it a

"mutate," rather than a hybrid, which, in his opinion, was an impos-

sibility.

As early as 1904, this anomalous plant had attracted attention at

several stations, from the vicinity of Boston to New Brunswick, N. J.

Four of these stations I visited, as reported in my Rhodora paper. Sub-

sequently, live plants from several other stations and their seedlings

were grown in my garden. They ripened plentiful seeds but the plants

raised from these seeds reverted variously to the characters of V.

sagittata and V. fimbriatula as above described.

This behavior is analogous to that found in V .
tripartita and its

variety with uncut leaves. The species and variety interbreed and pro-

duce a progeny whose leaves are various recombinations of the unlike

parental forms. In like manner, V. lobata, of the Pacific slope, has a

distinct variety with deltoid or rhombic-ovate leaves. When the

species and its variety interbreed, the leaves of the offspring differ in

various ways from the leaves of the parents. We have a noted ex-

ample of this dimorphism in Phaseolus multiflorus, a native Ameri-

can bean, having an albino variety with which it interbreeds and repro-

duces numerous intergradient forms.

1 leaflets 1 : 18G-7.
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Hybrid No. 45—Viola fimbriatula X septentrionalis
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45. Viola fimbriatula X septentrionalis Brainerd, Rhod. 6: 215-7, pi.

58. Nov., 1904.

Width of leaf-blade intermediate between the broadly cordate leaf

of V . septentrionalis and the lanceolate truncate leaf of V. fimbriatula;

capsules of apetalous flowers somewhat green and oblong as in V. fim-

briatula but usually mottled and globose as in V. septentrionalis, mark-

edy infertile bearing on the average only l
/% the normal number of

seeds, the other }i being represented by aborted ovules.

This, the first violet hybrid in America to receive recognition, is

described at length in the paper here cited, and illustrated by Mathews'

admirable drawing. The range of the hybrid is restricted to that of

V. septentrionalis, the "northern violet," from Newfoundland west to

Ottawa and south through New England to northern Pennsylvania.

But I am not aware of the occurrence of the hybrid south of Massa-

chusetts. It is readily recognized by the closely ciliolate sepals in-

herited from V. septentrionalis and the pubescent foliage inherited

from V. fimbriatula. The mark of hybridity is as usual found in the

sterility of the capsules.

Before the date of its publication the hybrid had been often col-

lected, passing sometimes as V. fimbriatula; sometimes as V. sororia;

sometimes sent without name, once from Orono, Me., Fernald No. 2706,

September, 1898; once from I lawlev, Franklin Co., Mass.. Forbes, dry

open pasture, alt. 2,200 feet, August 18, 1904.

It was by the discovery of this hybrid in Prince Edward [sland

that the range of V. fimbriatula was found to extend farther northeast

than southern Maine and New Brunswick.
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Hybrid No. 46—Yiola fimbriatula X sororia
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46. Viola fimbriatula X sororia Brainerd, Rhod. 6: 218. Nov.,

1904.

A hybrid displaying the narrow leaves and prominent stipules

peculiar to V. fimbriatula, and the broad leaves and brown-spotted cap-

sules peculiar to V. sororia.

This hybrid first attracted my attention in May, 1902, growing at

the base of a ledge in a pasture at Middlebury, Vt. The foliage and

the color of the flowers at once distinguished it from plants of V. fim-

briatula with which it was intermingled; at the same time its narrow-

leaves and prominent stipules separated it from V. sororia, which grew

about 20 feet distant. I took but few specimens as the colony was not

a large one ; some of these I sent to Pollard, querying if it might not be

a hybrid. He considered it more probably a new species. Later the

fruit showed unmistakable marks of V. sororia. The hybrid much re-

sembles V. fimbriatula X septentrionalis ; but the less ciliate sepals

and their smaller oppressed auricles serve to distinguish it. It is less

sterile than most hybrids, but I never found a capsule that contained

more than half the normal number of seeds.

The only other station for this hybrid, that I know of, is Hemp-

stead, Long Island, N. Y., Miss Mulford collector, dry woods. May 18,

1904; sent as V. sororia. The range and habitat of the parents of the

hybrid are much the same, and one naturally queries it" it has nol \n-v\\

overlooked because of its resemblance to other violets.
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Hybrid No. 47

—

Viola fimbriatula X triloba and leaves of parent species
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47. Viola fimbriatula X triloba Robinson in lib., Rhod. 8: 53, pi.

70, March, 1906, as amended by Brainerd, Rhod. 15: 114.

June, 1913.

Aestival leaves ovate-oblong in general outline, acute or pointed.

with one to three incised lobes on either side below the middle, clothed

with minute soft pubescence; cleistogamous flowers intermediate be-

tween those of parent species; capsules somewhat dotted with brown,

infertile. "Crevices of rocks in open woods with parent forms. I iranny

Hill, Lexington, Mass., September 20, 1903," Robinson and ( ireenman

collectors.

Robinson first called my attention to this hybrid, Maw 1905.

(ireenman sent me some 20 living plants, and the following August I

visited the station. The leaves were found to vary in relative width

and lobation, as do those of V. triloba, and those produced in late sum-

mer were often uncut or only slightly lobed.

The hybrid has since been found in several other stations: two in

New Hampshire, two in Connecticut and one in New York, six mile-

east of Rochester. Specimens from these stations are in the Brainerd

herbarium. Attention is called to plate 70 above cited as exhibiting

the compromise in the hybrid leaf between the leaves of the parent

species. Here for "palmata" read triloba.
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Hybrid No. 48

—

Tiola hirsntula X palmata
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48. Viola hirsutula X palmata Brainerd, Bui. Torr. CI. 39: 96.

March, 1912.

Plant small, cespitose ; leaves all palmatifid, the incisions becoming

shorter toward the base ; the blades somewhat pubescent beneath, finely

ciliate and bearing minute white hairs along the veins above ; capsules

nearly sterile.

Only one plant of this hybrid was found by Miller in an open

woods near Plainfield, N. J., May, 1906, growing near both supposed

parents. This was transplanted to my garden in Middlebury and

grown during the six subsequent years. It was so sterile that 1 was

never able to secure sufficient seed for a sowing, but a number of plants

were obtained by dividing the rootstock.

There could be no doubt as to its hybrid origin, and the evidence

as to the parent species was to be seen in the flowers and in the contour

and pubescence of the foliage, these having characters intermediate be-

tween those of V. palmata and V. hirsutula. Especially marked was

the presence, only on the upper leaf-surface, of the minute silvery hairs

peculiar to V. hirsutula, as the specific name indicates. 1

1 A second station for this hybrid was found by Miss Cicely Sheppard at

Skyland, N. C, Aug. 20, 1923, growing- with both parenl species.
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49. Viola hirsutula X papilionacea Brainercl Rhod. 9: 98. June,

1907.

V. papilionacea X villosa House, Rhod. 8: 121. July, 1906.

Cf. Rhod. 9: 211-216, November, 1907.

House thus described the hybrid in Rhodora, July, 1906: "Mature

leaf-blades oblong-ovate to suborbicular, obtuse, obscurely crenate to-

ward the apex, more conspicuously serrate at the base, cordate, deep-

green, nearly glabrous, especially beneath, but the blades more or less

pubescent above with whitish hairs, capsules abortive on spreading

peduncles."

In view of subsequent data, 1 would offer this supplement: Leaf-

blades of hybrid plant in contour intermediate between the parent

species; in pubescence, on the under surface glabrous as in both

parents; on the upper surface more or less silvery pubescent as in

V. hirsutula.

This hybrid was late in securing a correct name because V. hirsu-

tula had no valid name until published at the same date and on the

same page as the hybrid, June, 1907. But no violet hybrid has been

cultivated with more interesting results.

It first attracted my attention in June, 1905, when I received live

plants from Stone from two stations in Philadelphia. Ivy Hill Ceme-

tery (Stone No. 5100) and Sherwood (Stone No. 5102). These were

named V. villosa cordifolia Nutt. 1 and illustrated in Proc. Acad. Nat.

Sci., Philadelphia, pi. 31, figs. I, a, b, c, October, 1903. The live plants

from Stone, cultivated for two seasons, showed impaired fertility and

their seedlings displayed strikingly diverse characters as to size ot leaf,

color of capsules and color of seeds. In the summer of 1907 1 was able

to show that in respect to color of capsules, respectively purple and

green, and to color of seeds, respectively buff and dark-brown, this

hybrid illustrated Mendel's law of dominance. For details of these

experiments the reader is referred to the text above cited, Rhod. <J
:

211-216.

It should be kept in mind that for many years V. villosa Walt (a

plant of the coastal plains ranging south and west from the mouth of

Chesapeake Bay) was confused with /
'. hirsutula Brainerd, a planl ol

the Piedmont upland plateau, ranging from Bridgeport, Conn., along

the Appalachian Mountains to northern Alabama.

1 Genera T, p. 1 I S (1818).
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Hybrid No. 50— Viola hirsutula X sororia
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50. Viola hirsutula X sororia Dowell, Bui. Torr. CI. 37: 170, pi. 10.

April, 1910.

"Dark green, pubescent, two dm. tall. Leaf-blades broadly ovate,

obtuse, cordate or somewhat reniform, upper surface appressed

pubescent with the characteristic hairs of V. hirsutula, lower surface

pubescent on the veins ; margin ciliate, crenate
;

petioles ascending,

pubescent, one to three times as long as the blades. Cleistogencs not

fully developed, small, on prostrate or decumbent peduncles ; calyx

purplish, with short ciliolate auricles.

"This resembles the corresponding cross with V. papilionacea, dif-

fering chiefly in having pubescent petioles and lower surfaces of

leaves."

Plate 16 above cited well represents the leaves of this hybrid in

respect to form and pubescence. As early as May 8, 1904, House

collected it at Milltown, N. J. It then passed as V. villosa as did all

forms of what is now known as V. hirsutula.

I have specimens from three other stations in New Jersey ; from

Rockville, D. C, E. S. Steele, collector, May 12, 1901 ; and 1 collected

it at Biltmore, N. C, April 19, 1908, and at Tryon, N. C, April 16,

1909.
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Hybrid No. 51—Yiola hirsutula X Stoneana
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51. Viola hirsutula X Stoneana Brainerd, nom. nov., Bui. Torr. CI.

39: 96. March, 1912.

V. Stoneana X villosa I louse, hyb. nov,, Rhod. 8: 121, pi. 72. July,

1906.

"Growing in dense, malted clumps, the leaves at flowering time

spreading on petioles 5 to 10 cm. long, pubescent above with the silvery

whitish hairs characteristic of V . villosa and even more strongly ciliate

on the margins than V. Stoneana, nearly glabrous beneath and some-

what shining; size of plant and lobing of the mature leaf-blades exactly

intermediate between the two species and growing with them. Flowers

intermediate in color between the blue of V. Stoneana and the deep

purple of V. villosa.

"Hyattsville, Md., May 5, 1905 (No. 685, type), June 4. 1905 | No.

935a)."

This description of House and the accompanying plate (72) are

admirable. Duplicates of the specimens collecting in 1905 are in the

Brainerd herbarium. The only needed emendation is to substitute for

"V. villosa/' V. hirsutula, not published till June, 1907. I find also

in my herbarium a specimen that I collected, September 6, 1905. Ivy

Hill Cemetery, Philadelphia, Pa., when with Stone. Neither of us

could then name the plant, but on the same sheet are two specimens <>i

V . Stoneana.

In 1908 I received .from Theo. Holm live plants from Brookland,

I). C, which with their offspring I cultivated for three years with ni« >-:

satisfactory results as to reversionary forms.
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Hybrid No. 52—Viola hirsutula X triloba
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52. Viola hirsutula X triloba Brainerd, nom. nov., Bui. Torr. CI.

39:95. March, 1912.

V. palmata X villosa Brainerd, Rhod. 8 : 56. March, 1906. See also

House, Rhod. 8: 121. July, 1906.

Plants reverting in various ways to the characters of one or the

other parent species; some leaf-blades lobed as in V. triloba, others

uncut as in V. hirsutula; most displaying the silvery pubescence of / \

hirsutula on the upper surface and the villous pubescence of V. triloba

on the lower surface.

In the first publication of this hybrid, March, 1906, the untenable

names of the parent species prevalent at that time, had to be used, for

V. hirsutula was not published till June, 1907, * and V. triloba not

separated from V. palmata till December, 1910. 2 But the hybrid had

been collected by Pollard as early as 1899 at Biltmore, N. C, and dis-

tributed from the National Herbarium. Also a plant—Stone's No.

5107 collected at Sherwood, Pa., May, 1903 and called "V. palmata

dilatata Elliot" is evidently our hybrid.

This beautiful plant is of frequent occurrence from northern New

Jersey to the mountains of North Carolina and eastern Tennessee. A

most interesting colony of a hundred or more plants was found at

Morristown, Tenn., on a tract of woodland recently cleared and worked

lobe made an addition to a cemetery. From these I have raised unlike

offspring, some with uncut leaves, others with leaves mostly 3-lobed.

1 Rhodora 9 : 98.
* Bui. Torr. CI. 37: 584-585.
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Hybrid No. 53—Viola laneeolata X pallens and parent species
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53. Viola lanceolata X pallens House, Bui. N. Y. St. Mas. 243-244,

p. 26. March-April, 1921.

"This was taken at first for V. primulifolia because of its broad

leaves. Further observations of it during 1921 showed that the petalif-

erous flowers were always sterile, the flower and its peduncle soon

withering and never developing capsules. The leaves simulate those

of the more southern V. primulifolia but are entirely smooth and in

texture more like those of V. pallens.

Shore of Lake Harris near Newcomb, N. Y., growing with V.

pallens and V. lanceolata House (7254). June 6-12, 1921 ;
August 1-

10, 1921."

In a letter of June 13, 1923, House writes: V. lanceolata X pollens

passed under my observation for nearly a season, as a northern form ol

V. primulifolia, before I suspected its real position, which became ap-

parent as soon as I began to look for mature capsules. As yet 1 have

not found any developing from flowers.

The illustrations on the opposite page were drawn from plants

kindly furnished by House'.
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Hybrid No. 54—Viola lanceolata X primulifolia
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54. Viola lanceolata X primulifolia Dowell Bui. Torr. CI. 37: 176,

pi. 17. April, 1910.

"Plant taller and more slender than V. primulifolia, and in general

appearance intermediate between this and V. lanceolata. Leaf-blades

ovate to lanceolate, acute or obtuse, decurrent on the petiole, margin

crenate with low teeth, the points of which are incurred. Early flowers

on long slender peduncles equal to or longer than the petioles; capsules

green, about 8 mm. long; seeds brown."

Specimens were found at three different stations; "some trans-

planted at home showed the same intermediate character at the end of

the season." The plate is an admirable illustration of the characters

noted in the description.
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Hybrid No. 55—Yiola Langloisii X rosacea
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55. Viola Langloisii X rosacea Brainerd, hyb. nov.

Blades of mature leaf broadly deltoid, crenate-serrate, glabrous,

more like those of V . rosacea than like those of V. Langloisii; cleistoga-

mous flowers on ascending peduncles as in V. Langloisii, not prostrate

as in V. rosacea; capsules of normal length but infertile, 17 yielding

only 96 seeds.

My only specimen of this hybrid was found in Crowley, La.,

March, 1910, on the dry soil of the Fair Ground and transferred to my

garden in Middlebury where it grew until the following August.

Both parent species were frequent in Crowley

—

V. Langloisii on

the wet shady margins of bayous, V. rosacea in dry open woodlands or

along well-drained borders of bayous.
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Hybrid No. f>C—Viola latiusnila X sororia
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56. Viola latiuscula X sororia Brainerd, hyb. nov.

Leaf-blades broadly deltoid as in V. latiuscula; peduncles, petioles

and under surface of blades, villous-pubescent as in V. sororia, but nut

in V. latiuscula; other characters are for the most part those common
to the nearly allied parent species.

Specimens in the Brainerd herbarium are from three stations

:

(1) Salisbury, Vt., on the mountain road from Lake Dunmore to

East Middlebury. The hybrid was collected in May and July, 1903,

and also typical V. latiuscula growing with it. In 1907 collections were

again made, and live plant transferred to the home garden for a study

of its offspring.

(2) Twin Mountains, West Rutland, Vt., the type station for V.

latiuscula, collected the summer of 1902. Here also, the hybrid was

collected by Eggleston July 30, 1903, but sent me as V. sororia.

(3) A moist pasture slope near Hoosic Junction, N. Y., 13 miles

northwest of Williamstown, Mass., where I collected it May 19, 1903.

I labeled the plant V. sororia, though at the same place and time 1

recognized and collected typical V. latiuscula, and noted on the sororia

label: "Growing with V. latiuscula and like it in deltoid outline of leaf,

in reddish color of early leaves and in violet petals,"
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Hybrid No. 57—Yiola latiuscula X triloba
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57. Viola latiuscula X triloba Brainerd, hyb. nov., Bui. Torr. CI.

39: 94-95. March, 1912.

Leaves moderately 3-5-lobed, sparsely pubescent on the petioles

and veins of the young leaves ; capsules about 8 mm. long, maturing 10

or 12 brown seeds; progeny heterogeneous.

For my acquaintance with this hybrid I am indebted to the discern-

ment and diligence of Slavin of the Park Department of the City of

Rochester, N. Y. On June 19, 1909, he sent me from Salamanca, N. Y.,

six odd-looking plants, all glabrous; four with leaves somewhat lobed,

subcordate-ovate, blunt-pointed; two with leaves uncut. As they

flowered and matured the following season, I detected certain marks of

V. latiuscula: a crimson tinge in the early spring foliage, and a granular

roughness along the upper edges of the petiole. At my request Mr.

Slavin revisited the station for further collections July 6, 1910, and sent

me in the autumn an excellent suite of the various forms to be seen in

that colony. For a better apprehension of their relation to each other,

I borrow some of the symbolism of Mendel. For brevity he uses

letters instead of phrases, somewhat in this fashion

:

Let A= cut-leaved
Let a= with leaves uncut
Let Aa = with leaves somewhat cut

Let B = pubescent
Let b= glabrous
Let Bb= somewhat pubescent

All of these six characters are found in the above described hybrid or

in the parent species ; in the offspring of the hybrid they should be re-

distributed in all possible combinations. It is evident that each one oi

the three characters in the first group may combine with each of the

three in the second group, making in all nine different combinations.

These are given in the following table, the asterisk after any form de-

noting its occurrence at the Salamanca station.

B *

A J b *

Bb *

'B *

a < b
Bb

*

\ B *

Aa \ b *

Bb *

Reversion to typical V. triloba.

New and stable form, glabrous V. triloba.

Cut-leaved form, hybrid as respects pubescence.

New and stable form, pubescent V. latiuscula

Reversion to typical V. latiuscula.

Pubescent form, hybrid as respects lobation.

Glabrous form, hybrid as respects lobation,

Dihybrid, V. latins' ula X triloba.

The one form lacking should be a somewhat pubescent plant with

uncut leaves. The proof that we have here a colony of V. latiuscula

X triloba will be convincing to one familiar with the behavior oi

hybrids.
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Hybrid No. 58—Viola Lovelliana X papilionacea
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58. Viola Lovelliana X papilionacea Brainerd ined.

Pubescent on petioles and under surface of deaf-blades as in V.

Lovelliana, not glabrous as in V. papilionacea; in contour of blades in-

termediate between the two parents.

This hybrid was first collected April 2, 1908, in an open wood-

land near Muskogee, Okla., growing with typical V. Lovelliana; it

was then suspected to be a hybrid of this with V. papilionacea. Two

years later, I again collected the hybrid at the same station and shipped

home living plants for a study of its fruit in autumn. A plant dried

for the herbarium September 2, 1910, presents a striking reversion to

V. papilionacea in width of leaf-blade and in lack of pubescence. It

has several cleistogamous flowers and capsules, the capsules containing

only aborted ovules.
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Hybrid No. 59—Viola inissouriensis X sororia
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59. Viola missouriensis X sororia Brainerd.

Blades of secondary leaves broadly deltoid with concave crenate-

scrrate margins as in V. missouriensis, but notably pubescent on the

under surface and on the petioles as in V. sororia.

I have only two specimens of this hybrid, one from Baldwin, Kan.,

Rufus Crane (No. 1390) collected May 29, 1913, and one grown at

Middlebury from plants sent by B. F. Bush from Courtney, Mo., May,

1904, and dried September 19, 1905. Both the native stations are near

Kansas City, Baldwin being 38 miles southwest and Courtney 10 miles

northeast. The Courtney plant was so pubescent that it came as "/'.

cuspidata" 1 a synonym of V. sororia.

In the fruiting specimen (dried September 19) there are about IS

cleistogamous flowers and fruits; the capsules have matured a few buff

seeds, but aborted ovules are far more numerous.

i Greene, Pitt. 3: 314, May, 1898.
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Hybrid No. 60

—

Viola nephrophylla X papilionacea
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60. Viola nephrophylla X papilionacea Brainerd.

Plants glabrous throughout ; leaf-blades in some plants cordate-

ovate as in V . papilionacea, in other plants reniform as in V. neph-

rophylla; spurred petal in some plants densely bearded as in V. neph-

rophylla, in other plants beardless as in V. papilionacea.

Two sets of living plants were sent me, June, 1909, collected by

Dr. Ogden of Milwaukee on "original prairie" land in Racine County,

southeastern Wisconsin. A specimen from each of these sets was

dried September 7, 1909; one, Ogden (No. 3), bore four more or less

infertile capsules from petaliferous flowers, seeds olive-brown, and \2

cleistogamous flowers undeveloped; the other specimen, Ogden (No.

4), bore three cleistogamous capsules, all nearly seedless, but showing

many aborted ovules.

From the sowing of the seeds of (No. 4) enough fruiting plant-

were obtained, September 10. 1910, for No. 88 of my Distribution of

North American Violets and from seeds of Ogden (No. 3), enough

flowering plants for No. 87 of this Distribution.
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Hybrid No. 61— Viola nephropliylla X pedatiiida and leaves of parent species
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61. Viola nephrophylla X pedatifida Brainerd, Bui. Torr. CI. 40:

259. June, 1913.

V. WUmattae Pollard, Proc. Biol. Soc, Wash. 15: 178. August, 1902.

Foliage much as in V. papilionacea X pedatifida, nearly glabrous,

palmatifid with several narrow lateral lobes ; corolla deep violet, two

cm. broad; petals markedly villous and sepals with slight scarious mar-

gins, as in V. nephrophylla.

It was not practicable to secure living plants for culture, but both

alleged parent species were growing in the canyon (alt. 8,000 ft.) at

Beulah, New Mex., 30 miles northeast of Santa Fe. where the type was

collected, May 5, 1901, by Mrs. Wilmatte P. Cockerell. The hybrid

was again collected by Paul C. Standley in Union County, northeastern

New Mexico. The leaf-blades in his specimens in the National Her-

barium are cut about half way to the midrib, but on the same sheet are

two detached leaves parted as in V. pedatifida, indicating that this

species grew with the hybrid.
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Hybrid No. G2—Viola neplirophylla X sororia
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62. Viola nephrophylla )< sororia Brainerd.

Leaves at petaliferous flowering in May pubescent on petioles and

under surface as in V. sororia, not glabrous as in V. nephrophylla;

broadly deltoid in August as in V. nephrophylla, not cordate-ovate as in

V. sororia.

The hybrid was found in a moist meadow along Cross St., north of

the Library, Manchester Center, Vt., October 1, 1906. It was trans-

ferred to my garden in Middlebury for study, and herbarium specimens

made May 30 and August 3, 1907.
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Hybrid No. 68—Viola pallens X primal itolia
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63. Viola pallens X primulifolia Duwcll Bui. Torr. CI. 37: \77, pi.

18. April, 1910.

Freely stoloniferous, pubescent on the peduncles and petioles,

about 2 dm. tall. Leaf-blades pale beneath, ovate, acute or obtuse,

subcordate to cordate, crenate with low incurved teeth, 4-6 cm. lung and

3j/2-5 cm. wide in mature leaves, sometimes as wide as long, on petioles

about three times as long. White flowers on long slender peduncles

equaling or longer than the petioles ; capsules green, 5-8 mm. long

;

seeds small and dark.

The hybrid was collected by Dowell at eight stations on Staten

Island, N. Y., through a tract about 12 miles in length. 1 lis admirable

plate was taken from a plant grown for 14 months in his garden.

Dowell (No. 5596).

I have a specimen found by Alvah A. Eaton in an alder swamp.

Seabrook, N. H., and sent out from the National Herbarium. It was

collected July 2, 1899, but necessarily determined after December, 1905,

the date of the publication of V. pallens, Rhodora 7 : 247.
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Hybrid No. 64a—Viola palmata X papilionacea
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64. Viola palmata X papilionacea Brainerd Bui. Torr. CI. 39: 85-88,

pis. 5-6. March, 1912. Dowell Bui. Torr. CI. 37: 177-178.

April, 1910.

Leaf-blades cordate-ovate as in V. papilionacea, lobed after the

manner of V. palmata, but less deeply so ; the capsules from cleistoga-

mous flowers ovoid-conical, 5-7 mm. long, or half as long as the normal

capsule in either parent, containing in the 48 capsules examined an

average of A l/2 seeds to the capsules.

Plants of this hybrid from five stations, and their offspring, have

been grown in my garden in Middlebury.

1. In June, 1906, Miller sent me from Plainfield, N. J., a plant

that he thought to be this hybrid ; from this 23 offspring were raised as

described above.

2. In September, 1905, I detected in the New York Botanical

Garden a plant of this hybrid brought in by Miss Angell from Orange,

N. J. It was nearly sterile, but from the few ripe seeds obtained plants

were propagated for three generations with the same results as in \\\e

Miller plant.
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Hybrid No. 64b—Yiola palmata X papilionaoea
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3. In the autumn of 1906 I received leaves and a few ripe seeds

of a strange plant collected by Miss Pauline Kaufman in the vicinity of

New York City. Two generations of its offspring revealed it to be the

hybrid here discussed.

4. In May, 1909, I saw some excellent photographs of anomalous

violets from the wild, taken by Miss Kittredge of Spring Valley, N. Y.

One was a glabrous specimen of the normally pubescent V. palmata.

The plant kindly sent me by Miss Kittredge proved to be quite infertile,

only one-fourth of its ovules maturing into seeds. From these were

grown plants, some having the deeply lobed leaves of V . palmata, others

the uncut leaves of V . papilionacca.

5. On April 15, 1909, similar plants growing with /
'. palmata

and V. papilionacca were collected at Tryon, N. C, sent home and cul-

tivated with similar results.

In my herbarium are 92 mounted sheets of this hybrid and its off-

spring.
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Hybrid No. 65—Viola palmata X sagittata
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65. Viola palmata X sagittata Brainerd, Rhod. 15: 115. June,

1913.

Leaf-blades ciliate and more or less pubescent, subcordate, with

6-8 acute slender lobes chiefly toward the base ; capsule infertile.

The hybrid is represented in the Brainerd herbarium by two speci-

mens collected by Dowell, one at Ocean Terrace, Staten Island, N. Y.,

July 18, 1806 (No. 4518 b) ; the other at West Orange, N. J., June 22,

1907 (No. 4795). A plant collected by Bicknell at Rosedale, Long

Island, N. Y., June 18, 1904, and sent as V. emarginata X palmata, I

would call V. palmata X sagittata. I would also place here a plant

from Haddonfield, N. J., June 27, 1903 (Stone No. 5138) called V.

sagittata.

This, too, is probably the disposition of a still older plant, collected

by Ed. S. Denton at Garrisons, N. Y., May, 1886, and characterized by

Dr. Gray as "V . palmata towards sagittata."

The plant of Dowell collected July 18, 1806, is the only one seen

by me that bears capsules. Their marked infertilty indicates the hybrid

character of the plant.
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Hybrid No. 66—Tiola palmata X sororia
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66. Viola palmata X sororia House Bui. N. Y. St. Mus. (1921)

Rpt. St. Bot., p. 53.

Early leaves broadly ovate to reniform, entire or with some of the

blades slightly lobed, somewhat pubescent above, glabrous beneath and

on the petioles ; later leaves softly and rather densely pubescent on the

petioles and lower leaf surfaces, the blades less pubescent above, vari-

ously 3-7-lobed or nearly entire; flowers abundant, but soon withering

without developing fruit; capsules all from cleistogamous flowers on

short, horizontal, or deflexed and buried peduncles.

"Saugerties, Ulster Co., N. Y., Peck, May 10, 1904. Type. Also

collected at Van Cortlandt Park, New York City, House." In a recent

letter House reports that this hybrid is quite common in the Hudson

River Valley, where typical V. palmata occurs in dry woods on tin-

northern limit of its range. In the neighboring tract of western Massa-

chusetts the most northern known station for the species is Agawain,

about 25 miles farther south than Albany, N. Y.

About ten years ago I received from Miss E. Lucy Braun of Cin-

cinnati, Ohio, specimens of an anomalous violet in flower, collected in

"dry woods, Hamilton County." With this was sent a drawing of its

mature leaves and fruit. The foliage in outline and pubescence is quite

the same as in the hybrid here discussed.
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AVE E

Hybrid No. 67—Leaves of Viola pal mala X triloba and of its parents and
its offspring
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67. Viola palmata X triloba Brainerd, Bui. Torr. CI. 39: 88-90, pi. 7.

March, 1912.

First 1-3 leaves of spring often uncut as in V. triloba, followed by

others more or less 5-7-lobed, much like those of V. palmata but the

basal lobes broadly dilated and coarsely toothed as in V . triloba; later

leaves less dissected, mostly 3-lobed or obscurely lobed ; capsule in-

fertile, about one-third of the ovules maturing into seeds; offspring

multiform, often bearing on the middle segment of the trilobed leaves

4-8 undulations or coarse teeth.

I have studied four examples of this hybrid, viz.

:

1. The earliest collection appears to have been that of Miss

Angell at Orange, N. J., May, 1900, published by Pollard in Torreya 2

:

24, February, 1902, as V. Angelloe.

2. A specimen collected June 8, 1903, in Argus, Bucks Co., Pa., by

Fretz, published by Stone 1 seems to be this hybrid.

3. Among specimens in my herbarium collected by Miss A. M.

Ryan in East Lyme, Conn., in 1904 and 1905, are two sheets that I

would place here.

4. This hybrid was collected in May, 1908, on the Maryland shore

of the Potomac River, opposite Harpers Ferry by Greene who named it

V. variabilis} A dozen plants from the type station were grown in my

garden in Middlebury and proved, at least in part, to be the hybrid here

discussed.

EXPLANATION OF PLATE OPPOSITE

Fig. 1 is a leaf of V. palmata L.

Fig. 2 is a leaf of Y. triloba Schwein.
Figs. 3 and 4, leaves of V. palmata X triloba.

Figs. 5-7, leaves of offspring of this hybrid grown from close-fertilized Beeda

of one plant.

1 Proc. Acad. Nut. Scl., Phila., p. 077. Dec., 1903.

Pitt. 5 : 90-92, Nov.. 1902.
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Hybrid No. 68—Viola papilionacea X pedatifida and two of its segregate
offspring
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68. Viola papilionacea X pedatifida Brainerd Bui. Torr. CI. 40:

249-252, pi. 15 Aa. June, 1913.

Rootstock stout, at length extensively branching horizontally

;

leaves broadly deltoid-ovate in outline cleft into 7-11 linear or oblong

lobes, the middle lobe much the widest, glabrous, although the margins

are often scabro-ciliolate
;
petals violet, the odd one more or less villous

;

cleistogamous flowers on erect or ascending peduncles, intermediate in

length between those of the two parent species; capsules 8-12 mm
long, infertile, averaging in 12 capsules 8^4 seeds; seeds brown, 2 mm.

long ; offspring notably diversiform.

A specimen of this hybrid discovered by Mary O. Pollard, a

former pupil, at Yorkville, 111., May, 1905, was cultivated in Middle-

bury for eight seasons. Over 450 offspring extending through four

generations were raised, furnishing: interesting facts regarding the laws

of inheritance in violet hybrids. The principles of Mendelian segrega-

tion and reversion were clearly seen to be operative here as in other

forms of organic life.

This hybrid seems not to be rare in the Middle West. It has been

found in Vinita, Okla., though sent out as V. palmata or V. viarum.

From the National Herbarium it has been distributed with printed

ticket as V. Bernardi Greene. V. indirisa ( ireene 1

, is doubtless a deriva-

tive from of this hybrid.

Several sowings have been made of the seeds of this hybrid; but

the ten plants of the first brood (236), whose offspring have been raised

for two succeeding generations, are the only ones that will be here dis-

cussed. The forms of leaf found in the ten plants .and in their re-

spective broods of offspring are presented in the first halt o! fable I

The second half presents the corresponding farts regarding sixteen

offspring of brood 236, plant 3, whose leaf had a hybrid form, quite

the same as that of the mother plant from Illinois.

1 Pitt. 5 : 124. pi. 13. Auk.. 1903.
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CULTURES OF VIOLA PAPILIONACEA X PEDATIFIDA FOR FOUR GENERATION**

V. papilonacea has leaf uncut :—-a
V. pedatifida has leaf parted :—

.

Their Hybrid has leaf cleft:

—

Aa
A. Sixteen F3 offspring of 236-3

Ten F2 offspring of hybrid 236

Their offspring- F3 Their offspring—

F

3

Number and
1

Brood Leaf
form Brood

form
Total

Brood
468

Leaf
form Brood

Number and
form

236 m\a \

Total
A A a a i

i A Aa
|

a

No. 2| < 30
| |

30 No. 1 A 605 12 12

No. 3 Art
j

(468
j 596

6
1

5 5)
8

|
20

|
8 )

52
No.
No.

2

3

Aa
Aa

606
607

3

4

5

6

5

3

13

13
No. 4 Aa 597 3

|
6

I
1 10 No. 4 A 608 14 14

No. 6 a 598 |16 16 No. 5 a 609 15 15
No. 7 A 599 16

1

16 No. 6 A 610 20 20
No. 8 Aa 600 1 10

|
3 14 No. 7 a 611 11 11

No. 9 Aa 601 2 11 1 4 No. 8 A 612 14 14
No. 10 Aa 602 1 6 6

|
3 15 No. 9 a 613 16 16

No. 11 A 603 ! 13 13 No. 11 Aa 615 3 6 3 12
No. 12 Aa 604

|

3 5
|

2 10 No.
No.

12

13

Aa
A

616
617

3

12
7 3 13

Total 1 88 ! 53
|
39 180 12

from Aa's. . . 29
|
53

|
23 105 No. 14

15

A 618
619

12
12

12

12No. a
No. 16 Aa 620 2 7 4 13

No. 17 a 621

"3l"

14

86

14

Total 99 216

From Aa's. 15 31 18 64

The cultures show that in this hybrid the Mendelian law controls

in a general way the inheritance of leaf form, though there is no domi-

nance, the hybrid leaf being intermediate between the leaves of the two

parents. The plants that resemble I \ pedatifida in having parted leaves

always produce offspring with parted leaves; those that resemble V.

papilionacea in having uncut leaves always produce offspring with un-

cut leaves ; while those that have the compromise leaf reproduce plants

with three forms of leaf incision, as did the original hybrid. Also in

the relative number of these forms there is an approximation to the

Mendelian ratio 1 :2:1. In the above 26 plants (broods 236 and 468),

whose forms were verified by their offspring, there are 9 A's, 11 Aa's,

6 a's, the theoretical ratio being: 6J/2 A's, 13 Aas, 6 l/2 a's. In the 160

offspring of Aa plants, given above for the third and fourth generations,

there are 44 A's, 84 Aa's, 41 a's, the theoretical ratio being: A2 l/4 A's,

S4-y2 Aa's, 42% a's. Here we find, as usual, that the larger the number

of individuals the closer the normal ratio is realized.
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But besides general conformity there are also departures from the

strict Mendelian law. Fur one thing the hybrid or intermediate leaf

varies in different individuals, inclining now more to the form of the

one parent species and now more to the form of the other. Also the

reversionary forms, designated as A and a, are rarely complete rever-

sions. The A plants, though stable in producing like parted leaves in

succeeding generations, do not have leaves as deeply parted as in V.

pcdatifida; and the a plants, though plainly uncut and stable, usually

have teeth noticeably longer than in normal V. papilionacea, sometimes

even pectinate. (Plate 15, Fig. a.)

Another cause often conspires to increase these differences in leaf

pattern : the presence of minor hybrid characters that independently

adjust their special conflicts of hybridity. For example, the leaf of

V. pcdatifida is usually truncate or even cuneate at the base, that of V

.

papilionacea usually cordate. A hybrid offspring may inherit the broad

truncate base of the former with the uncut margin of the latter. Some-

times in the hybrid leaf the lobes are entire, and obtuse at the tip

;

sometimes, as in the normal leaf of V. pedatlfida, the lobes are again

cleft or toothed on the outer margin, and acute at the tip.

In these various ways there has arisen in the numerous progeny

of the hybrid under discussion a considerable diversity of foliage, such

as would present insoluble difficulties to a taxonomic student, who did

not know that these diverse forms all came from one individual, by

close-fertilized reproduction, in the short period of three or four years.

The extreme differences are such as would warrant the making of

several distinct species, according to the hasty methods of ordinary

practice.

The hybrid V. papilionacea X pcdatifida seems not to be rare in

the Middle West. I cite a few interesting examples: M. A. Castleton

25, Vinita, Okla., April 18, 1891 ; distributed as "V. palmata." From

the United States National Herbarium in 1911 was distributed with

printed ticket: "Viola Bernardi Greene, Freeport, 111., Charles F. John

son, May 15. 1899; determined by Dr. E. L. Greene and Philip Dowell."

The plant is quite the same as the hybrid under discussion from "> ork-

ville, 111., and seems to represent Dr. Greene's present a nception ol his

species. V. indivisa Greene is also a derivative form of this hybrid;

the "type" from Prairie Junction. Minn.. E. L. Greene collector, July 7,

1898 (Pitt. 5: 124, pi. 13. 1903). Also along railway, Naperville,

111., L. M. Umbach, May 18, 1897. (Cf. leaflets | : 182. L90
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Hybrid No. 69—Yiola papilionacea X sagittata
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69. Viola papilionacea X sagittata Brainerd, Rhod. 8: 54-55.

March, 1906.

In general appearance not unlike V. palmata X sagittata, but

glabrous and without lobes; plants often of rank cespitose growth ; cap-

sules bearing only half—or even less—the normal number of seeds.

The oldest specimen in my herbarium was collected by Bissell at

Southing-ton, Conn. May 28, 1899 and named V. sagittata. The

hybrid is not infrequent in Connecticut. From the seeds of a plant

from Windsor enough specimens were obtained for No. 113 of my

Distribution of Eastern North American Violets in 1910.

In June, 1905, Stone sent living plants from Ivy Hill Cemetery.

Philadelphia, Pa., and several other collections were made later in the

suburbs of that city.

September 7, 1905, I collected the hybrid on a grassy slope near

New Brunswick, N. J., growing with both parent species. The plant

was so cespitose that only one-tenth of it was needed for a specimen.

No capsule contained more than a few seeds, but there were numerous

aborted ovules.

In June, 1907, I received from Dowell a living plant collected on

Staten Island, N. Y., which developed in the garden the characteristic

traits of this hybrid.
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Hybrid No. 70—Viola papilionacea X sororia
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70. Viola papilionacea X sororia Braincrd in herb., Dowell Bui.

Torr. CI. 37: 178. April, 1910.

"This differs from V. sororia in having longer petioles, thinner

leaves, and less pubescence ; while it differs from V . papilionacea in

being decidedly more or less pubescent."

Three stations on Staten Island are cited by Dowell.

The 13 sheets of this hybrid in my herbarium are from six differ-

ent stations

:

1. Two additional stations in Southeastern New York, namely.

Spring Valley, and Stamford, Dowell (5808) ; the plants from the latter

location were so sterile that only 70 seeds were found in four capsules.

2. Madisonville, Hamilton Co., Ohio, E. Lucy Braun, collector,

April 23, 1911.

3. Original prairie, Racine Co., Wis., Ogden, collector; from the

offspring of two plants enough specimens were obtained for No. 114 of

my Distribution in 1910 of Eastern North American Violets.

4. Prairie, Baldwin, Kan., four numbers representing the hybrid

in flower and in fruit.

5. Greenwood, Mo., Bush, collector. April 25, 1911; specimens

ex horto August 17.

6. Mansfield, La., April, 1910; ex horto August 27.
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Hybrid No. 71—Viola papilionacea X Stoneana
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71. Viola papilionacea X Stoneana Brainerd Bui. Tofr. CI. 39: 93

March, 1912.

Glabrous; first one or two leaves uncut, succeeded by larger ones

5-7-lobed; the middle segment broad, the basal lunate coarsely serrate,

the lateral but slightly if at all narrowed at the base; autumn leaves

often much dilated and obscurely lobed ; capsules more or less infertile,

7-12 mm. long; offspring diversiform as to lobation.

A plant of this was taken from Ivy Hill Cemetery, Philadelphia,

Pa., September, 1905. From close-fertilized seed collected and sown

in the autumn of 1906 were grown the following season, plants that had

three distinct leaf forms: (1) the uncut leaf of V. papilionacea; (2)

the 5-parted leaf of V. Stoneana with segments much narrowed toward

the base; (3) the 5-lobed leaf of the original plant. From six of these

plants a third generation was grown in 1909, in which all from ( 1.) and

(2) were homophyllous, and those from (3) heterophyllous, as in the

brood obtained in 1907. From (1) a fourth generation was raised in

1910, all like the parent.

72. Viola papilionacea ;
" triloba Brainerd Bui. Torr. I 1. 39: 90 92

March, 1912.

Leaves of late spring and summer shallowly, often obscurely,

3-5-lobed. uncut leaves subcordate, often broadl) reniform; capsules
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Hybrid No. 72

—

Yiola papilionacea X triloba
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even from cleistogamous flowers infertile
; offspring inheriting diversely

the opposed characters of the parent species.

My first acquaintance with this hybrid was through some anoma-
lous living plants sent from Washington, D. C, in May, 1906, by

Steele, along with samples of pure V. triloba. The six plants of the

latter were quite alike—pubescent, cut-leaved, buff-seeded, fertile, and

easily separated by the purple tinge of the early spring foliage from the

anomalous plants. These were of three forms: (1) One plant fairly

fertile, with pubescent uncut leaves as in V. sororia but bearing buff

seeds. (2) Two plants fairly fertile, with uncut leaves and dark-

brown seeds as in V. papilionacea but pubescent. (3) One plant nearly

sterile, averaging 6]/2 brown seeds to a capsule, the leaves glabrous and

somewhat 3-lobed. Offspring were raised from all of these : those

from (1) and (2), six plants from each, seemed to be stable, that is, in

each instance all had characters, like those of the mother ; the offspring

from (3) were only two, one with uncut leaves, one with 3-lobed leaves.

The problem is to account for the presence in a colony of normal

V. triloba of three plants so variant from V. triloba and from each

other. But however confused the situation may appear, all may be

accounted for by regarding the three odd plants as the descendants of

a cross between V . triloba and V . papilionacea, a common species of

the region. Plant (1) seems to have escaped the conflict of characters

forced into the make-up of the original hybrid and to have attained to

stability and relative fertility, inheriting uncut leaves from V . papiliona-

cea but pubescence and buff seeds from V . triloba. Plant (2) seems

to be another stable ex-hybrid, inheriting also pubescence from /
'.

triloba but dark brown seeds as well as uncut leaves from V. papiliona-

cea. Plant (3) is partly rescued from hybrid instability, at least as re-

gards pubescence, but is still hybrid as regards leaf form—what might

be called a sub-hybrid, still bearing in its infertility the stigma <>t" its

irregular parentage.

Some 15 other examples of V. papilionacea ^' triloba might be

cited, but I name only two from well known collections: X". 34, North

American Violaceae, Greene and Pollard, "/'. palmata dilatata Ell.",

New Springville, Richmond Borough, X. V., Win. T. Davis. July 1/".

1903; also No. 5108, colony 3, Violets of Philadelphia and vicinity,

"V. palmata dilatata Ell." Sherwood. Philadelphia, Pa., June 17,

1903. Cf. Proc. Acad., Phila., p. (J7, pi. 33, June, 1903
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Hybrid No. 73

—

Yiola pedatifida X sagittata and leaves of its parents and
of nine offspring

EXPLANATION OF PLATE
A Leaf of Yiola pedatifida Dow, etc.

a Leaf of Yiola sagittata Act. pubescent form.
Aa Y. pedatifida X sagittata.
The remaining figures show characteristic leaves of nine offspring of the

hybrid ex horto Oct., 1909.
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73. Viola pedatifida X sagittata Brainerd Bui. Torr. CI. 40: 252-

253, pi. 16. June, 1913.

Plant becoming cespitose, the rootstock dividing into several erect

branches; leaves that develop after petaliferous flowering finely

pubescent especially beneath and on the upper portion of the petiole,

the blades subcordate-ovate in outline (the width about % the length),

cleft into 6-8 oblong-linear lateral lobes and a broad slightly toothed

terminal lobe, the leaves of late summer relatively broader
;

petals

violet, the three lower villous ; apetalous flowers and fruit on erect

peduncles as long as the petioles ; auricles of sepals long and divergent

;

capsules green, 6-10 mm. long, often quite infertile; seeds intermediate

to those of the two parent species in size and color ; offspring much un-

like each other in foliage, but blades always incised or coarsely toothed

toward the base.

This hybrid hrst attracted my attention in a parcel of violet speci-

mens collected in central Illinois by Mr. V. H. Chase, and sent me in

November, 1907, for determination. It was found in undisturbed

prairie soil along the right of way of the Rock Island and Peoria Kail-

road, just north of the south boundary of Stark County. At the same

place and time were collected V. pedatifida and pubescent V. sagittata,

the three plants bearing the consecutive numbers 1356-7-8. The

anomalous plant impressed me as distinct from I \ pedatifida X sororia,

discussed below, and as a cross between the two species with which it

grew. Mr. Chase, to whom I appealed for living plants, found that

the station had been recently burned over; but the following May he

discovered another colony along the railway a half mile farther south

(V. IT. Chase 1619). The stocky specimen sent was easily divided,

and six or eight vigorous plants were obtained during tin- season of

1908. Mr. Chase reported that the pubescent /
'. sagittata "was very

abundant, thousands of plants cover the ground with a bine carpet,

mostly where the land was a little low and damp. /
'. pedatifida seemed

to prefer rather drier ground. The hybrid was invariably with I

pedatifida, on fairly dry soil; and /
'. sagittata was never mure than a

few rods away."
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During the season of 1909 I grew 19 offspring of Chase 1619, and

they gave abundant evidence as to the taxonomic status of the mother

plant. Leaves of nine of these offspring are figured and indicate

something of the marked diversity of form resulting from the combina-

tion, in the leaf of the original hybrid, of at least four pairs of opposed

characters, 1 that blend or segregate, independently and variously, in

the several offspring.

V. aagittata
lanceolate
cordate or subcordate
coarsely toothed at base

finely pubescent

1 These are : V. pedatifida
1. Outline • broadly fiabelliform

2. Form of base truncate or cuneate
3. Incision 2-3-ternately dissected, i. e.,

The leaf-blade is ternately
dissected two or three
times.

See Bui. Torr. CI. 38

:

«-7. pi. 1. tip:. '2, Jan., 1 f> 1 I.

4. l'ubescence margins and veins hirtellous
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Hybrid No. 74, Diagram X—Leaves of Viola pedatifida X sororia, of its

parents, and of nine offspring

A.b a reversion to Viola pedatiiida

a.B a reversion to Viola sororia

A.B & a.b new and stable forms
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74. Viola pedatifida \ sororia Brainerd Bui. Torr. CI. 40: 253-259,

pi. 17. June, 1913.

Becoming cespitose with multicipital caudex ; leaves that expand

at petaliferous flowering 9-13-cleft, the lateral lobes broadly linear,

usually with one or two coarse teeth on the outer edge toward the

apex, the middle lobe much broader and incised on either side, the

upper face somewhat hirtelloUs, the lower surface and the petioles

villous; the leaves of summer larger and less deeply cleft; apetalous

flowers on rather short, erect or ascending peduncles ; the capsules

somewhat blotched with purple, bearing 5-20 brown seeds 2 mm. long;

offspring markedly dissimilar. Not rare on prairies of the Middle

West.

I am greatly indebted to the kindness and skill of Mr. Chase for the

abundant and excellent material used in the study of this hybrid.

Collectors in this region know that the native flora of the open prairie

is now largely restricted to untilled strips of land along the borders of

railways. On May 16, 1909, Mr. Chase, whose bicycle was adjusted

to run on rails, traversed in five hours the 24 miles between his home

at Wady Petra and the town of Galva. In order to make the return by

tfain, he says, "I could not stop to hunt along the way ; but whenever

I saw a cut-leaved violet that was not V. pcdatifida I stopped for it."

The twelve numbers of living plants collected on this trip reached me

safely, and all have flourished in the Vermont garden.

The status of hybrid plants in the wild is well shown by a detailed

study of these specimens and of their offspring; for all but two sterile

plants have been reproduced by seed. The main points regarding them.

that have a bearing on the present problem of hybridism, are presented

in the following tabular synopsis

:

VIOLET PLANTS COLLECTED BY V.. II. CHASE IN CENTRAL ILLINOIS. MAY l'l. 11*09

Chase's
herb. no.

Leaf c haracters
Capsule

color

c

Seed color

d

Av. no. in

\ 1951

\ 195G
A 1) 70

V. pedatifida Don.

.

(parted) (glabrous) (green > (buff)

V. sororia Willd. .

.

1291 a B ( D 66

(uncut) (villous) ( purple) i brou Q i

t glabrous >

y. papilionacea Ph. 1958 a b ( D
1950 Aa b sterile

V. papilionacea 1952 a h C Dd •

X pedatifida 1949 Aa b (V (I

\ Dd, or
1947 Aa I) tic

) d B
r

1957 Aa lib sterile

1955 A Bb Cc Dd 1"! .

V. pedatifida J
195:5 Aa lib < Dd

X sororia
L954 A a lib • Dd 3

•« 1948 Aa lib Cc /></ 18
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A-bU ^^ A&'B" a-b\\iu

Leaves of viola pedatifidaXsororia, of its parents, and of nine offspring

J v. J V,

A
All cut

Aa. a
All somewhat cut All uncut

Hybrid No. 74, Diagram Y
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Nos. 1951 and 1956 are V. pedatifida; and I have added to the list,

though not collected May 16, 1909, V. sororia, the other parent of the

hybrid under discussion
; specimens of this had been previously sent me

by Mr. Chase from four stations in his vicinity. No. 1958 is the

prairie form of V. papilionacea, named V. pratincola by Dr. Greene

(Pittonia 4: 64. July, 1899). These three are common and wide-

spread species of the Prairie States from Canada to Texas ; the first

and third reach westward to the mountains of Colorado.

Four of the numbers are the hybrid V. papilionacea X pedatifida

already discussed in this paper. Of these No. 1950 flowers freely in

May with showy flowers, that often appear also in July and August

;

but apetalous flowers are rare, and neither sort has been found to pro-

duce seed. The three others are also nearly sterile, bearing only 5-10

seeds to a capsule ; but none of the three turns out to be like the Pollard

plant from Yorkvillc in being a first cross (or Fj), the form to be

selected as the starting point for experiments on the laws of inheritance

in hybrid offspring. No. 1952 has an uncut leaf as in V. papilionacea

and a green-colored capsule as in V. pedatifida, both recessive or rever-

sionary characters never found in a first cross. No. 1949, on the other

hand, has the hybrid leaf and the hybrid capsule color but the buff seeds

of V . pedatifida and is therefore another sub-hybrid. No. 1947 consists

of five plants, the seeds of which differ in color, and the leaves of

which, though somewhat incised, display at least three unlike patterns

;

the five plants therefore must be considered the offspring of an earlier

hybrid.

The remaining plants of the 1909 collection are equally variant

forms but of V. pedatifida X sororia. No. 1957 is of dwarf habit and

has the compromise or hybrid leaf; but though vigorous and multiplied

by division into eleven plants, it has failed to yield a single seed. No.

1955 (six plants by division) has a leaf more deeply cut that the other-.

and this style of leaf reappears in all its offspring. In this we see a

reversion, far from complete but stable, to the leaf of V. pedatifida.

No. 1953 (again six plants by division) has the pure green capsules <.t

V. pedatifida, as have also its offspring, and so is another sub-hybrid.

But the two remaining numbers, 1954 and 1948, seem to be the desired

first product of hybridism, all the four pairs of opposed characters in

the double parentage appearing in a compromise form in both numbers

A flowering specimen of 1954 was distributed in my "Violets oi Eastern

North America, 1910," No. 121; and in No. 122 are shown two sister

offspring, one with the uncut leaves of V. SOTOTta, the other with the
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parted leaves of / • pedatifida.
1 No. 1948, being unusually fertile for

a hybrid, was chosen for the basis of a somewhat detailed study of the

reproductive behavior of a tetrahybrid.

During the season of 1910 twenty-one plants were grown from the

seeds of Chase 1948. In August nearly all bore cleistogamous flowers,

which matured several capsules of seeds. These were sown about

December 1 in shallow boxes and placed in a cold frame with no protec-

tion from the winter weather but a covering of burlap. In the sprino-

of 1911 all but seven of these sowings gave broods of F3 offspring, con-

taining each 6-18 plants. These have been carefully observed for two

seasons and the characters of each plant noted as respects leaf incision,

pubescence, color of capsule, and color of seed, four qualtities in which

the parent species were opposed. In each of these four qualities the

plant resembled either V. pcdatifida, V. sororia, or their hybrid; and

in most instances the data were at hand, and clear enough, to determine

at once this resemblance by inspection. In the case of the sixteen F2

plants of brood 781, here made use of, the characters were verified by

the behavior of their offspring, the reversionary forms alawys proving

stable, the hybrid forms always unstable. The details of this experi-

ment are given in table III, in which the symbols Aa, Bb, Cc, Dd denote

the blend or hybrid character.

The statements made above regarding the marked diversity of leaf

pattern in the offispring of V. papilionacca X pcdatifida and the de-

partures from strict Mendelian law are equally true of the analogous

hybrid V. pcdatifida X sororia. The imperfect reversions in leaf

form are shown in Plate 17, Fig. A.B, A.Bb, and A.b, compared with

the leaf of V. pcdatifida figured above them. But in this hybrid the

same phenomena are observable also in the varying colors of capsule

and of seed. In all three pairs of characters the stable reversions

marked A, C, and D are not complete reversions. The darkest capsule

or seed found in the F 2 brood is much lighter than the capsule or seed of

V . sororia.

It is further to be observed that though the Mendelian law leads us

to expect on the average one of each of these reversions in every four

offspring, we have here only one of each in the sixteen offspring. At

the same time the hybrid forms are in excess of the normal average

1 In one of our large herbaria, where the work of mounting is done by novices,
these two offspring were considered too unlike to appear on the same sheet. Onlv
the plant with uncut leaves was mounted over ticket 122 ; while the sister plant with
parted leaves was placed on the sheet with No. 121, which indeed it more closely

resembled. That two plants so dissimilar should come from one self-fertilized

parent has seemed incredible even to certain "botanists "



So mi-: Natural Violet Hybrids 183

(one-half of the whole number)
; instead of 8 of each we have 10 Aa's,

\2 Cc's, and 10 Dd's. And it should be remembered that this statement

is not based solely on the appearance of the F 2 plant but on the fact

that the reversionary characters, A, C, D, were found to be stable in

reproduction; while the hybrid characters were found to be unstable.

For example, with the exception of No. 4, which had only two off-

spring, each of the ten Aa plants in brood 781 gave 2-7 plants with

uncut leaves.

VIOLA PEDAT1FIDA X SORORIA, CHASE 1948, AND ITS OFFSPRING

Hybrid F, Aa Bb Cc Del

forms of sixteen F 2 offspring

Brood Foliage

781 No. 1

781 No. 3

781 No. 4

781 No. 6

781 No. 7

781 No. 8

781 No. 9

781 No. 10

781 No. 11

781 No. 13

781 No. 14

781 No. 15

781 No. 16

781 No. 17

781 No. 19

78i No. 20

a

a

Aa

A

Aa

Aa

B

B

Bb

Bb

b

B

suU? (

Seed

Cc

Cc

Cc

Cc

Cc

C

Aa B Cc

Aa b Cc

Aa Bb c
1

a Bb Cc

a B c

Aa Bb C
Aa Bb Cc

Aa Bb Cc

a b Cc

A a b Cc

d

a

Dd

Dd

Dd'

d

D

Dd

Dd

Dd

Dd

d

Dd

d

1)<1

Dd

F3 offspring of brood 781

Brood

j

Size Exhybrids

853

855

856

858

859

860

861

862

si;:;

865

866

st; 7

868

869

871

872

13 plants

10 plants

2 plants

16 plants

7 plants

6 plants
|

!

1

R i 5 a.B.C.d
5

( 3 a.B.c.d

16 plants

14 plants

11 plants

2 plants

9 plants

15 plants

10 plants

is plants

8 plants

1

1

plants

I

171 plants n

( 2 a.B.C.d

I
5 a.B.c.d

f
1 A.B.r.d

1 A.h.Cji

1 A.b.cd

, 4 \2 (LB.C.d

} 2 A.B.CA

fl A..B.C.D
3 i i A.n.r.n

{ 1 O.B.C.D
1 a.b.cD

o ( 1 A.&.c.d

j
l a.b.cd

I
a.B.i /'

a.B.c.d

a.B.C.d

.,
j

i a.B.C ti

~
i

1 </./:

l c.d

i L.d.C.d

3 l \

i a
'

And not only in the second bu1 also in the third generation ol this

hybrid the number of plants having the positive chara< ter seems to fall
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short of the Mendelian requirements. This appears if we note the

ratio in which the several hybrid characters in brood 781 segregate in

the F3 offspring

:

The 10 Aa plants had 113 offspring: 23 A's, 54 Aa's, 3G a's

The 7 Bb plants had 74 offspring: 14 B's, 35 Bb's, 25 b's

The 12 Cc plants had 130 offspring: 23 C's, 67 Cc's, 40 c's

The 10 Dd plants had 93 offspring: 13 D's, 44 Dd's, 3G d's

>ratio in %<

20:48:32
19:47:34
18:51:31
14:47:39

Total 410 73 normal ratio: 25:50:25

Combining these results, we find in 410 instances of the reproduction

of a hybrid character, that instead of \02 l/2 reversions to the positive

character there are only 73 ; instead of 25 percent, only 18.

However, the determination of the characters in these 171 F3 off-

spring rests only upon their appearance, having not been as yet verified

by observing the behavior of the F4 offspring. Of this generation 45-

50 broods are hoped for by another season from seed already sown.

But we seem to be already justified in the suspicion that in a species-

hybrid as complex as the one under experiment, where the opposed

characters of the parents appear in a blend or intermediate form, this

form may acquire a certain degree of fixity, whereby the reversions to

the positive type in a pair of opposed characters are less complete and

less frequent than in normal Mendelian segregation and the reversions

to the negative type more frequent. If we might assume that the

gametes holding the positive character were more or less impure, while

the gametes holding the negative character were pure, the situation

would be fairly well accounted for.

In the great diversity of forms displayed in the 171 F3 offspring

the most interesting group are the 41 exhybrids, in which all of the

four characters under study are reversionary and constant. Among
these we find three plants in which the four characters of V. pedatifida,

A.b.c.d, reappear, one plant in each of the broods 858, 863, and 872.

What may be called a form of V. pedatifida with uncut leaves, a.b.c.d,

is found once in each of the broods 863, 871, 872. A pubescent V.

pedatifida, A.B.c.d., occurs in brood 858. A purple-capsuled V. pedati-

fida, A.b.C.d, occurs in both 858 and 872. Similarly, we have a cut-

leaved V. sorqria A.B.C.D, in brood 861 ; a green-capsuled V. sororia,

a.B.c.D, once in brood 861 and three times in brood 866; and a buff-

seeded V. sororia, a.B.C.d, in broods 853, 855, 860, 867, and 869, eleven

plants in all. In short, all but five of the sixteen possible combinations

in fours, of these eight pure elementary characters, are to be found in

these 41 plants.
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As showing how a hybrid tends in successive generations to

eliminate its hybrid characters, ever becoming simpler and finally pure,

we note that starting with the F
x
plants, necessarily hybrid in all the

opposed characters of the two parent species, we have in the next

generation only two such hybrids, and in the 171 plants of the 3d gen-

eration, none ; indeed, the law of probability calls here for only one in

every 256 offspring.

My first recognition of V. pedatifida X sororia was in a package

of living plants sent May 22, 1907, by Dr. H. V. Ogden of Milwaukee,

collected at Upper Nemahbin Lake, Wis., growing with both parents,

and considered by him as "doubtless a hybrid," The same thing, how-

ever, had been sent me some three years earlier by Dr. Greene as a

specimen of his V. Bemardi, collected by himself at Dixon, 111., June

18, 1898. In Leaflets 1 : 184, January, 1906, the plant is transferred

to V. perpcnsa, then first described. I have recently examined the

three other specimens there cited and regard them all as forms of V.

pedatifida X sororia. 1 Also V. fallacissima Greene, Leaflets 1 : 185.

February 24, 1906, is another form of the same hybrid from western

Missouri—Bush 141, Lee's Summit, Mo., July 8, 1899. Other specimens

are: E. J. Palmer Nos. 3345 and 3393, Webb City, Mo.. April 19 and

May 5, 1911; Mary O. Pollard No. 6, Yorkville, 111., May 16, 1909;

L. M. Umbach, prairies, Clarenden Hills, 111., June 21, 1899—dis-

tributed in 1911 from United States National Herbarium as "V.

palmata/'

X I therefore wish to correct my statement in Bui. Torrey Club 37: 584. 1910
that V. perpensa Greene is the western form of V. palmata—a too hasty Inference
from the fact that a V. palmata specimen in my herbarium from Aurora. Ill . was
once named V. Bemardi by Mr. C. L. Pollard. See footnote in Bui. Torr. CI. 4U :

25-9. June. 1913.
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Hybrid No, 75—Viola priimilil'olia X vittata and parent species
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75. Viola primulifolia X vittata Brainerd, hyb. nov.

Plants stoloniferous
;
petals white, the three lower striped with

dark lines; leaves 6-10 cm. long at petaliferous flowering, the blades

narrowly lanceolate decurrent on the petiole, obscurely crenate-serrate

as in V. primulifolia, and mucronately serrulate as in V. vittata.

Boggy edges of "ti-ti swamp," Chickasaw, Mobile, Ala.. Miss

Cecile Sheppard collector, March 20, 1923.
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Hybrid No. 76—Viola rosacea X sagittata
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76. Viola rosacea X sagittata Braincrd.

Leaf-blades usually intermediate in outline between V. rosacea

and V . sagittata, often hastately cleft at the base, usually much wider

than in V . sagittata; the under surface glabrous, the upper more or less

hirtellous as in V. rosacea.

This hybrid was first found in flower on the fair grounds, Crowley.

La., March 25, 1910, growing with both parent species. Plants trans-

ferred to my garden in Middlebury furnished fruiting specimens the

following October. Seedling of the hybrid gave reversionary forms :

some with uncut blades as in V. rosacea, others with hastately cleft,

deltoid blades as in the parent hybrid; seeds buff as in V. rosacea, not

brown as in V . sagittata.
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Hybrid No. 77—Viola rostrnta X striata
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77. Viola rostrata X striata Brainerd, hyb. nov.

Outline of leaf-blade broadly ovate-cordate, acuminate; stipules

slightly fimbriate as in V. rostrata; like V. striata in its thick, short,

blunt, spur and bearded lateral petals.

I am indebted to Miss E. Lucy Braun of the University of Cin-

cinnati, for specimens of this hybrid collected May 27, 1917. and May

26, 1918, near Terrace Park, Hamilton Co., Ohio. With these were

also specimens of V. striata collected at the same time and place. Miss

Braun, at her first discovery of the plant, was driven away by a violent

thunder-storm, and the plants collected she took to be V. rostrata.

A year later she revisited the station and found that she had col-

lected not only the hybrid, but the two parent species. A specimen of

the earlier collection transferred to her garden bore cleistogamous

flowers abundantly, but failed to produce any seed.
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Hybrid No. 78—Viola sa^mu.a X sororia
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78. Viola sagittata X sororia Brainerd, hyb. nov.

Plants varying in leaf-outline from ovate with crenate-serrate

margin, as in V. sororia, to lanceolate with hastate basal lobes, as in

V. sagittata; varying also in like manner as respects other characters

that differentiate the parent species.

These anomalous plants were first found by Dr. Ogden of Mil-

waukee, Wis., growing in a moist, partly shaded meadow in Nashotah.

about 17 miles west of his home. Five living plants, differing more or

less from each other, were sent August 10, 1906, and grown with their

offspring during the following four years. Samples were distributed

in 1910 as Nos. 142 and 143 of my Violets of Eastern North America.

We seem to have here an instance of Mendelian segregation. An

original cross has borne offspring for several or many generations that

present a diversiform recombination of the parental characters. Nature

has only been doing what breeders of plants have learned to do with

notable success.
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Hybrid No. 79

—

Yiola sagittata X triloba



Some Natural Violet Hybrids 195

79. Viola sagittata X triloba Brainerd, hyb. now, Rhod. 8: 54.

March, 1906, as amended Rhod. 15: 115. June, 1913.

Differing from V. sagittata in having wider pubescent leaf-blades

more or less lobed near the middle, in having cleistogamous flowers with

appressed ciliate auricles, and in having a brown-spotted summer cap-

sule on much shorter peduncles ; differing from V. triloba in having

ovate-oblong leaves with coarsely toothed or incised basal lobes, and in

having long slender cleistogamous flowers on ascending peduncles ; in

each case the difference being in the direction of qualities possessed by

the other parent.

This hybrid was collected by House and Eggleston June 12. 1904.

near New Brunswick, N. J., growing not far from both parent species ;

the fruit in autumn was nearly sterile, bearing only 19 seeds in the four

capsules examined.
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Hvbrid No. 80—"Viola septentrionalis X sororia
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80. Viola septentrionalis X sororia Brainerd Rhod. 6: 221. Nov.,

1904.

Differs from V. sororia in having a narrower leaf-blade, finer

pubescence and a villous spurred petal; from V. septentrionalis in hav-

ing less ciliolate sepals ; from both in being extremely sterile.

Only one station for this hybrid was known when it was published

in 1904. This was a narrow terrace of fine silt between the river and

the railway south of Middlebury, Vt., in a colony of V. sororia and

not far from plants of V . septentrionalis. The hybridity and parentage

of the plant were unmistakable.

Subsequently a fine station for the hybrid was found along the out-

let of a cold spring at the base of the mountain in northeastern Middle-

bury. Plant transferred to the home garden and their offspring were

under observation for five years. It is No. 157 in my Distribution in

1910 of Eastern North American Violets.
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Hvbrid No. 81—Tiola sororia X triloba
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81. Viola sororia X triloba Brainerd Bui. Torr. CI. 39: 92-93.

March, 1912.

The confluence of these two species is generally recognized, anc*

it is so common that many students of Viola have regarded them as

forms of the same species; just as, because of a similar confluence, V.

sagittata has been held to include V. fimbriatnla. The shallow and ob-

scure lobes of the hybrid leaf are the same as in V . papilionacca X
triloba, but the foliage is never glabrous. But more satisfactory than

this negative test is the discovery of the intermediate forms in a region

from which V. papilionacea is absent. Along a shady limestone ledge

in Orwell, Vt., where V. triloba and V. sororia were abundant, but no

V. papilionacea, was found in 1904 a large colony of intermediates that

will pass muster as V. sororia X triloba. In this case the most satis-

factory evidence would come from the artificial production of the

hybrid. This is now under way at this station.

It may be noted that the leaf outline in V. triloba is relatively

broader and less deeply cordate than in V. sororia (or in V. papiliona-

cea), and that the hybrid offspring may inherit the uncut leaves of the

latter and the broad outline of the former, thus presenting a decidedly

reniform leaf. Such stable forms often emerge in experimental cul-

tures and in the wild are occasionally met with near stations for
/

'.

triloba. I have usually found such broad-leaved specimens of "V.

sororia" to be infertile. It seems to be this that Greene has named V.

populifolia.
1

ipitt. 3 : 337, Sept., 1898.
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Hybrid No. 82—Viola Stoneana X triloba
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82. Viola Stoneana X triloba Brainerd Bui. Torr. CI. 39: 93-94.

March, 1912.

Leaves 5-lobed ; lower surface and petioles somewhat pubescent;

capsules infertile; seeds buff; offspring in part glabrous, in part quite

pubescent.

The original plant was collected at Ivy Hill Cemetery, Philadel-

phia, Pa., in 1905, with V. papilionacea X Stoneana. Four seedlings

were grown in 1907; one quite glabrous, in this reverting to V. Stone-

ana; the other three more or less pubescent. From each of the four

plants offspring were obtained in 1909. Those from the glabrous plant

were also all glabrous ; two of the pubescent plants bore both pubescent

and glabrous offspring ; the remaining pubescent plant bore nine off-

spring, all pubescent, thus indicating that in this instance the pubescence

of the mother plant was a stable character. This happens to be exactly

the relative number of these three forms of offspring required, on the

average, by the laws of Mendel.

A specimen of this hybrid, House (No. 130) Washington, D. C,

July 29, 1904 has an instructive history : It was first named V. pal-

mata L., fide Greene. It was afterward considered by House to have

"the cut of V. septemloba Stone but to be as pubescent as V. pal-

mata!' We would now substitute V. Stoneana for "V. septemloba

Stone," and V. triloba Schwein for "V. palmata L." House correctly

surmised the status of the plant, but used the invalid names prevalent

before April, 1912.
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INDEX OF VIOLET SPECIES AND SOME NATURAL HYBRIDS

Roman type indicates species described in Bull. 224 of this Station to
which paging reiers.

Italics indicate natural hybrids described in this bulletin.

Viola adunca
V. adunca X conspersa
V. affinis

V. affinis X Brittoniana
X cucullata

X emarginata
X flmbriatula

X hirsutula .

X nephrophylla*
X palmata
X papilionacea

X sagittata

X septentrionalis v
X sororia

X triloba

V. Beckwithii
V. biflora

V. blanda
V. Brittoniana

V. Brittoniana X affinis

X cucullata

X emarginata
X flmbriatula

X lanceolata

X papilionacea

X sagittata

X sororia

X triloba

V. canadensis
V. chalcosperma
V. chrysantha
V. conspersa
y. conspersa X adunca

X rostrata

V. cucullata

y. cucullata X affinis

X Brittoniana

X flmbriatula

X nephrophylla V
X palmata
X papilionacea

X primitlifolia

X sagittata

X septentrionalis

X sorona
X Irilolxi

X viariim

V. cuneata
V. Egglestonii

V. emarginata

157 y. emarginata X affinis 23
17 X Brittoniana 51
49 X flmbriatula 91
19 X Lovelliana 93
21 X papilionacea 95
23 X sagittata 97
25 X septemloba 99

27 X sororia 101
29 X Stoneana 103

31 v. eriocarpa 131

33 v. esculenta 25

35 v. flmbriatula 63

41 y. flmbriatula X affinis 25

43 X Brittoniana 53

45
117

101

X cucullata 66

X emarginata 91

X hirsutula 105

X latiuscula 107
81 X palmata ins
69 X papilionacea 111
19 X

X
sagittata
septentrion-

113

51 alis-/ 115
53 X sororia 117

55 X triloba L19

57 v. Flettii 145

59 v. floridana

61 v. glabella 129

C3 v. Hallii 119

137 v. hastata 123

53 v. hirsutula 12

113 y. hirsutula X affinis 27

149

17

X flmbriatula L05

/talmata 123
x
-' papilionacea L23

65 X sororia
57 st i, n< ana 127
21 X / riloba L29
47 v. How ell ii 1 59

66 v. incognita
69 v. labradorica 151

71 v. lanceolata !'l

;:: y. lanceolata X Brittoniana
7."» X pa '/< rw » 131

79 primulifolia
* M v. Langsdorfl i L61

83 v. Langloisil
1 . Langloisii

89 V Lai luscula

1 »:: V . latin scuta flmbriatula l",

L9 X II ia

67 triloba
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v.
v.

v.

V.
V.

v.

v.

v.
V.

V.
V.

V.

V.

. y.

V.
y.

v.
v.
y.

v.

v.
y.

v.

v.

v.
y.

v.

v.

v.

lobata
Lovelliana
Lovelliana X emarginata

X papilonacea

Macloskeyi
missouriensis
missouriensis X sororia

nephrophylla
nephrophylla X affinis

X cucullata

X papilionacea

X pedatifida^
X sororia

novae-angliae
Nuttallii

occidentalis

ocellata
orbiculata
pallens
pallens X lanceolata

X primulifolia

palmata
palmata X affinis

X cucullata

X flmbriatula

X hirsutula

X papilionacea
X sagittata

X sororia

X triloba

palustris

papilionacea
papilionacea X affinis

X Brittoniana
X cucullata

X emarginata
X flmbriatula
X hirsutula

X Lovelliana
X nephrophylla

X palmata
X pedatifida^
X sagittata

X sororia
X Stoneana
X triloba

pedata
pedatifida

pedatifida X
X
X
X

pedunculata
praemorsa
primulifolia
primulifolia

pubescens
purpurea
Ramnesquii

nephrophylla^
papilionacea
sagittata
sororia

X cucullata
X lanceolata
X pallens

X vittata

125
35

93
141
85
31

143
54

29
69

145
147
149
46

103

89

141
97
82

131
151

19

31

71

10S
121
153
157
159
161
75

22

33

57

73
95

111
123

J*
1

145

153
163
167
169
171
171
15

71

147
163
175
179
102
107
87
75

133
151
187
131
109
164

V.
V.
V.
y.

v.
y.

v.
v.

v.
y.

v.

v.
v.
v.
y.

v.
V.

y.

v.
y.

v.
y.

v.
y.

renifolia 76

reptans 155

rosacea 29

rosacea X Langloisii 135

X sagittata 189

rostrata 163

rostrata X conspersa 65

X striata 191

rotundifolia 95

rugulosa 135
sagittata 64

sagittata X affinis 35

X Brittoniana 59

X cucullata 79

X emarginata 97

X flmbriatula 113

X palmata 157

X papilionacea 167

X pedatifida^ 175

X rosacea 189

X sororia 193

X triloba 195

sarmentosa 99

scopulorum 139

Selkirkii 73

septemloba 72

septemloba X emarginata 99

septentrionalis 44

septentrionalis X affinis 41

X cucullata 81

X flmbriatula
115
197
115
41
43
61
83

101
117
125
137
143
149
159
169
179

^193
197
199
21
103
127
171
201
147
191
37
45
63

87
91

119
129

X sororia
Sheltonii
sororia
sororia X affinis

X Brittoniana
X cucullata

X emarginata
X flmbriatula

X hirsutula

X latiuscula

X missouriensis
X nephrophylla v
X palmata
X papilionacea^
X pedatifida v
X sagittata

X septentrionalis >

X triloba

Stoneana
Stoneana X emarginata

X hirsutula

X papilionacea
X triloba

striata
striata X rostrata
triloba
triloba X affinis

X Brittoniana
X cucullata

X emarginata
X flmbriatula
X hirsutula
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triloba X latiuscula 139 V. tripartita 127

X palmata 161 V. viarum bl

X papilionacea 171 V. viarum X cucullata b9

X sagittata 195 V. villosa 01

X sororia 199 V. vittata W
X Stoneana 201 V. vi«ata X primuhfoha 187

trinervata 121 V. Walter! 153
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